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BXZFORE THE OIL CONSRAVATIGN COMMISSION

i OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION OF
SUNRAY MID-CONTINENT GIL COMPANY FOR é
) AN ORDER EXTENDING THE HCRIZONTAL LIMITS '
OF THE BISTI-LOWER GALLUP OIL PCOL IN

SAN JUAN COUNTY, NEW MEXICO, AND TEM- CASE NO. 1308
PORARY ESTABLISHING UNIFORM 80-~ACRE

WELL SPACING AND PRCHMULGATING SPECTAL

RULES AND REGULATIONS FOR SAID POCL.

APPLICATION FOR REHEARING

TO THE OIL CONSERVATICN COMMISSION OF THE STATE OF NEW MEXICO:
Comes now Phlillips Fetroleum Company and respectfully
applies to the fommission for rehearing in the above captioned

matter, and in support thereof, would show:

1. That by applicaticn filed by Suuaray Mid-Continent 011
i Company an order of the Commission extending the horizontal

. i limits of the Bisti-Lower Gallup 0ii Pool, San Juan County,

| New Mexico, and for the establishment of pool rules as more

i fully set out in the application was sought.

2. That Phillips Petroleum Company is the owner of inter-

ests in the Bisti-Lower Gallup 0il Pool in San Juan County,

" New Mexico; is a participant in the Carson Unit within salia
pool; and 1s participating in a pilot injection program for
pressure maintenance in said pool, and is an interested party

i participating in the above captioned case. That after hearing,

the Commission, under cdate of October 9, 1957, made and entered

its order denying the saspplication in all respects,

% 3. That since the filing of the original application and

subseguent to the hearing thereon, the petitioner and others




interested have gathered additional reservolr, engineering,
and economics informsation, which 1s pertinent ana essential
to a final determination of this case, and, on rehearing, if
sranted, petitioner proposes to offer additional testimony on
these matters.

. That petitioners believe the Commission erred in its
finding No. 5, in Order No. R-1069, there being no substantial
evidence in the record that one well will not adequately drain
and develop 80 acres in the Bisti-Lower Gallup 0il Pool. That
instead the preponderance of the evidence shows, and the facts
now known and presently existing support the conclusion that
one well will efficiently and economically drain and develop
80 acres without impairment of correlative rights and that such
a snacing pattern will result in the prevention of waste and
result iIn the greatest ultimate recovery of oil from the reser-
voir.

5. That the order of the Commission clearly vioclates the
provisions of Section 65-3-1L (b), New Mexico Statutes, 1953,
Annotated, as amended, which provides:

The Commission may establish a proration unit

for each pool, 3uch being the area that can te ef-

ficiently and economically drained and 3=vcloped by

one well, and in so doing the Commission shall con-~

sider the sconomic loss caused by the drilling of

unnecessary Wells, the protection of correlative

rights, including those of royalty owners, the prevention

of waste, the avoidance of the augmentation of risks

arising from the drilling of an cxcessive number of
wells, and the prevention of reduced reccvery which
might result from the drilling of too few wells.
and that the development of this pool on a 4O—~acre spacing
patiern will be conduclive to waste and result in the drilling
of an excessive nurber of wslls,
6. That the provisions of Order No. R-1069, if permitted

to remain in effect, will result in irreparable injury to the

applicant and tc others similarly situated.




i 7. That the or:cr complained of 1s unlawlul and unreason-
. able and not suppcrted by the evidence in the record.
t. That in order to prevent waste, protect correiative
E rights, and bring about an orderly development of the pool, the
horizontal 1limits of the pool should be extended as proposed
in the original application.

WHEREFCRE, Petitlioner prays that this appiication for

rehearing be granted and that the above captioned matter be
get for rehearing for the purpose of re-considering the record

herein and for the further purpose of receiving additional

testimeny and evidence as to the reservolr information, engineer-
ing information, and econcmic information, and for all other

purposes; and for the receip* of oral and written statements

and argument and that after notice and rehearing as required by

law, the Commission enter its order approving the applicetion

@ i aes applied for by Sunray Mid-Continent 0il C mrany in the

. above captioned case.

Respectfully submitted, ;

PHILLIPS PETROLEUM COMPANY |

By dm.. w. Nellod.. |

i Attorneys for Petitioner
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BEFQRE THE OII. QONSERVATION COMMIGSION OF THE STAT§ OF NEW MEXICOO
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IN Tiﬂ‘: HA{].TI“N Ul Ll ANTlduhiavin ve wwatsuin
MID-CONTINENT OIL OOMPANY FOR A TEMPORARY ORDER CREATING

THE BISTI LOWER GALLUP OIL POOL, SAN JUAN COUNTY, CASE NO.
NEW MEXICO, ESTABLISHING UNIFORM 80-ACRE PRORATION

UNITS AND WELL SPACING, AND PROMULGATING SPECIAL

RULES AND REGULATIONS FOR SA1D POOL.

APPLICATION

— e - — - — e~ o—

TO TH: HONORABLZ CIL OONSERVATION COMAISSION OF THE STATE OF NEW MEXICO:

COMES NOW Sunray Mid-Continent 011 Company and respectfully alleges and
states as follows:

1. That the lLower Gallup formation underlying the following described area
is productive of oil and gas and constituies a single common source of supply which

should be recognized and created as the Bisti Lower Gallup 0il Pool:

Sections 2, 3, and &, Township 24 North, Range 10 West;
sections 19, 26, 27, 28, 29, 30, 31, 32, 33, 34 and 35,
Township 25 North, Range 10 West; Jections T, 13, 1%, 15,
16, 17, 18, 19, 20, 21, 22, 23, 2k, 25, 26, 27, 28, 2%, 30,
35 and 36, Township 25 North, Range 11 West; Sections 3, L,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 23, 24
and 25, Township 25 Norih, Range 12 West; Sectioms 1, 2, 3,
¥, 11 and 12, Township 25 North, Range 13 West; Sections 31
and 32, Township 26 Korth, Range 12 West; Sections 26, 27,
28, 29, 30, 31, 32, 33, 34, 35 and 36, Township 26 North,
Range 13 West; all in San Juan County, New Mexico.

2. That applicant and other parties own oil and gas leases within the
above described area and have drilled thereon approximately 100 wells which are pro-
ductive of oil and gas from the Lower Gallup formation, which formation has an average
gross thickness of approximately 280 feet; and that said ILower Gallup formation was
encountered at an approximate depth of 4968 feet in the Rritish-American 0il Producing
Company No. 1 Salge B, located in the NW/k of the WW/lii of Section 34, Township 26 North,
Range 13 West, San Juan County, and at an approximate depth of 1860 feet in the Shell
0il Company No. 1 Carson, located in the NE/4 of the NE/4 of Section 24, Township 25
North, Range 12 West, San Juan Oounty, and at an approximate depth of 5353 feet in the
HMonsanto Chemical Chemical Compeny No. 1 Atlas, located in the NW/L of the SE/4% of
Section 3%, Township 25 North, Range 10 West, San Juan County.

Je ‘That a well density of no more than one well to each 80 acres has hereto-

Je

fore been mainteined in the development of the above area.

4. That one well completed in the Lower Gallup formation will efficiently
and economically drain and aevelop 80 acres; that all wells drilled to and completed in
the Iower Gallup formation in the above described area should be located on 80-acre
proration units comprising two adjacent governmental quarter-quarter secticns within a
single governmental quarter section, which units should run either North and South or
East and west, and that wells projected to or completed in the Lower Galliup formation
should be located on diagonal quarter~quarter sections within a governmental guarter
section contained in a proration unit, and should be located not closer than 330 feet

from the lines of such quarter-guarter section.

5. That well lozation exceptions should be granted to all wells drilled or
actually drillirg at the time of the filing of this application which are not located
as prescribed by the (il Conservation Commission in any order issued pursuant tothis

application.




$. That other specisl rules should be established, ircludirg provisions for
the takinz and revorting of vrover gas-o0il ratios and bottom hole pressure tests.

7. That this application should be granted in the interest of the prevention
of waste, the protection of correlastive rights, the prevention of the economic losc
caused by the drilling of unnecessary wells, and for the recovery of the greatest amount
of oil and gas.

8. That a copy of this application will be mailed no later than August 12,
1957, to the parties appearing on Exhibit "A" hereto, who are all of the inmterested
parties known to this applicant.

WHEREFORE Applicant prays thai this matter be set for hearing before

this Commission, that notice thereof be given according to law, and that upoa hearing
of this application a temporary order be entersd creating the Blsti Lower Gallup

{1 Pool for production of oil and gas from the Lower Gallup common source of supnly
within the area herein described, establishing 80-acre proration units snd providing
for the location of wells as herein reguested, providing for the taking of bottom
hole presswre and gas-oil ratio tests as herein requested, and promulgating such
other special rules and regulations as this Coma'ssicn mey deem proper and necessary.

Dated this j ‘Il:da.y of August, 1957.

SUNRAY MID-CONTINENT OIL COMPANY

v e sl
Errebo, Attorney

P.0. Box 2039
Tulsa 2, Oklahoma

‘s 2

L. C. white, Attormey
P.0O. Box 787
Santa Fe, New Mexico
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Amerada Petroleum Corporation
P. 0. Box 20490
Tulsa, Oklahoma

Attn: Mr, R. S, Christie

Benson-Montin-Greer Drilling Company

Republic Building
Cklahoms City, Oklahoma

C. M. & W. Drilling Company
1650 California
Denver, Colorado

E1l Paso Netural Gee Products Company

P. 0. Box 1492
El Paso, Texas
Attn: Mr. R. L. Hamblin

Lion 0il Company
Denver Club Building
Denver, Colorado

Rex R. Moore
2904 Liberty Bank Building
Oklahoma City, Oklahoma

Pan-American Petroleum Corporation
P. 0. Box 1k10
Fort Worth, Texas

Attn: Mr. Guy Buell

Rex Uranium Company
316 West Broadway
Farmington, New Mexico

Southern Union Gas Company
P. 0. Box 2240
Santa Fe, New Mexico

Western Development Company
65 Seneca Plaza, P. 0. Box 1201
Senta Fe, New Mexico

Attn: Mr. W. B. Macey

. Humble Oil & Refining Compawny

P. 0. Box 2180
Houston, Texas
Attn: Mr. S. F. Holmesley

Texas Company
P. 0. Box 1720
Fort Worth, Texas

Magnolia Petroleum Company
P. O. Box 900
Dallas 21, Texas

Attn: Mr. Ed Keeler

E. C. Evenson -
739 High Street
San Francisco 17, Califorania

Honolulu 0il Corporation
204 West Illinois
Midland, Texas

Attn: Mr. George R. Hoy

EXHIBIT "A"

F. R. Anderson

c/o Dempster 0Oil Company
P. 0. Box 2965

Houston 1, Texas

British-Americau 0il Producing Co.
P. O. Box 180
Denver, Coiorado

Attn: Mr. Thomas M. Hogan

El Dorado Refining Compeny
P, 0. Bex 551
El Doredo, Kansas

Gulf 0il Corporation
P. 0. Box 2167
Hovbs, New Mexico

McWood Corporation
330 Petroleum Building
Abilene, Texas

Attn: Mr. Guy Willis

Kenneth Murchison
1315 Pacific Avenue
Dalles, Texas

Phillips Petroleum Company
Bartlesville, Oklahoms
Attn: Mr. Jack Terner

Shell 0il Company
108 North Behread
Farmington, New Mexico
Attn: Mr. R. S. Macalister, Jr.

Sun 0il Company
P. O. Box 998
Roswell, New Mexico

Skeliy 0il Company
P. 0. Box 1650
Tulsa, Oklahoms
Attn: Mr. George W. Selinger

Atlantic Refining Company
P. 0. Box 6640
Roswell, New Mexico

P. J. O'Hornett

Union 0il Compeny
First National Building
Oklshoma City, Oklahoma

Sinclair 0il and Gas Company
P. 0. Box 521
Tulsa, Oklehora

Attn: Mr. James H. McGowan

L. C. Kelly
309 Bank of America Building
Beverly Hills, California

Anderson Prichard 0il Corporation
Liberty Bank Building
Oklahoma City, Oklahowa
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Oliver Seth, Bex #28, Sants Fe

Ross Malone, Beox 847, Reswell

George Selinger, Skellv 0il Co., Hox 1450, Tuls
i .

’ S

Fe we Sullivan, 1109 Mile High Center, Denver 2, Colo.
H. D. Bushnell, Amerada Petr. Corn., 3ox 2040, Tulsa 2
Jason Kellahin, Hox 597, Santa Fe

Booth Kellough, Gulf, Box 2097, Denuer

Clarence Hinkle, Hervey, Dow % Hinkle, Box ‘47, Fcawell

P, 8. Justice, Surn 0il Co., Fox 1798, Denver 1,

vW. Po Tomlinson, Atla: .ic Refining Co., Hox £AL0, Roswell

A, M. Wiederkehr, Southern Union Gas Co., 3urt Blde., Dallas 1
We M. Wilscn, Lien 0il Co., 602 ¥W. Misscuri St., Midland,
Jack Vickrey, Magnolia Petr. Co., Box 900, Dallas 21

Ce F. Sevesta, The Texas Co., Box 1720, Tt., Worth 1

C. L. Kelley, Pan American Petr. Corp., Box 899, Hoswell

W. Co Smith, Delhi-Taylor Cil Corp., Corrigan Tower, Dallas 1,
Standard 0il Co. of Tex., Attrn. C. M, Til

iley, Hox 1774, Alouguergue
F. W, Nantker, Shell Cil Ceo., 1901 Vain St

«, rurange, Cclo.

10/1L/57
Leslie Kell, Shell, Los Angeles

John Anderson, USGS, Roswell
Phil McGrath, USCS, Farmington

10/18/57

George R. Ho, Honolulu 0il Corp., P.CQ. Drawer 1391, Midland, Texas

The El Dorado Refining Co., F. T. Anderson, El Dorado, Kansas

Duncan V. Patiy, Anderson-Prichard 0il Corp., Liverty Bank 3ldg., Okla. Citv =z,

Shinrock Industries, Inc., Taylor Bldeg., Farmington, New Mexico

Laurence C. Kelly, Trust, 309 Bank of America kldg., Beverl- Hills, Calif.
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Ot CONSERVATION COMMISSION

SANTA FE, NEW MEXICO

Octoier 21, 19¢7

¥r. Cleon B. Feight, Secretary
Utah 011 % Gas Conserwvation Commission
Salt Lake City, 1, Utah

2aar Sir:
According to your recuest dated Cetober 13th, we are enclosing
a copy of Order i-1049 issued October 9, 195/, denying Sunray Mid-

Continent's request for s0-acre spacing in the Bisti Field.

Ver: trul: rours,

A. L. Porter, Jr.

Cecretsry - Director

ALP:bp
Encl.




THE STATE OF UTAH CoMMI=8IONERS

C. R. HENDERSBON
CHAINMAN

OlL & GAS COMSERVATION COMMISSION

M. V. HA TR
SALT LAKE CITY 14 £ choMsaN
W. 0. MANN
‘ o . October 15, 1957 C. A, HAUPTMAN
A v . o ~ T a PLTROLEUM ENGINEER

C. 8. FEIGHT
SECRETARY

State of New Mexico

011 & Gas Conservation Commission

125 Mabry Hall, Capitol Building

Santa Fe, New Mexico

Gentlemen:

It would be greatly appreciated if you would send this office

a copy of the Findings of Fact and Conclusions of Law, and
Order for the Bisti Field Hesering which was held on September

17, 1957.
Thank you vary much.

Yours very truly,

OTL & GAS CONSERVATION COMMISSIOR

SECRETARY

CBF:en
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I ME bk WOUNKALO REFINING COMPFANY

3 ~ . EL DORADO, KANSAS
19378:“-) 1-5 v“d’f [« Bia
[V

September 11, 1057 ’

fee 1305

0il Conservation Commission of New Mexico
125 Mabry Hall

Capitol Buildinrgg

Santa Fe, New Mexico

Attention: Mr. A, L, Porter, Jr,

Re: Sunray Mid-Continent 3pacin<s Application
Bisti Lower Gallup

Gentlemen:

Naotice has heen received in the matter of Sunray lMid-Continent Qil
Companv's application for the purpose of establishing spacing and
special rules for the Bisti lower Gallup oil pool, San Juan County,
New Mexico. It is our understanding that this matter has been
scheduled for Wedn=sday, september 1§, 1057, in Sarta Fe, New Mexico.

This is to advise that as an operator in this area The El Dorado

Refining C any supports Sunray Mid-Continent 0il Company in their
. et TR e e # - £
request for % O rat

R0 acre proration units and well spacine prus special
rules and regulations for the subject pool.

Very truly yours,

iHE EL DORADO REFINING COMPANY

*. T. ANDERSON
Vice President
FTA:jp :
cc: Sunray Mid-Continent 0il Co.
P. 0. Box 2039
Tulsa 2, Oklahoma _
Attn: Burns H. Errebo




ANDERSON- g%ucm O1L CORPORATION

B probucrrs [P REFINERS 3
Lo FI 4: i

o)
i?',nlurvliamnxlBrlnnnmn

NE G o

WESTON PAVNE OkrLano»Ma C1ty 2,0k Lanora

VICE PRLGICENT
PRODUCT'ON DEPARTMENT

1

Septembeyr 1., 17

In Re: OQur Kile No. DNM-8

New Mexico 0il Congservation Commission
State Capitol Building
Santa Fe, New Mexico

Gentlemen:

Subject: Case No. 2508  --  Field Rules
Bisti Lower Gallop Oil Pool - Ban Juan County, New Mexico

Andcrson-Prichard 0il Corperation reconmends thwat the Commission
gpprove tie application of Sunray Mid-Ceniinent 011 Company for an
vrder which will (1) extend the noriconial limits of the Bisti
Lower Gallop Cil Pooi, (2) temporarily cstablish uniiorm CO-aci
spacing for oil wells, and () require semiannual gas-cll ratio
and bottom hole pressure ilests.

Anderson-Prichard 0il Ccerporgtion furtihcsr recommends that the
Commission include in the field rules a volumelric withdrawal for-
mula for computing allowables for gas wells which are completed in
the gas cap portion of the Lower Gallop oll rescrvoir. The equities
of all parties can best be preserved by pemmitting the operators of
sucn wells to attribute up to 320 acres to each well for allowable
surposes provided that said acreage is proven productive of gas.

Yours very truly,

acatl.

Puncan V. Patty, Manager
Economics and Evaluation Department

DVP:n/

cc: Weston Payne ce: Sun 0il Company
C. T. McClure Psst Office Box 1768
C. M. Heard Denver, Colorado

Attn: Mr., Wm. Walmsley




TACK S Vé\.li‘

Prell@rﬁy [vinle I .
3825 Willat Avenue Fii
Culver City, Califarnia

HAROFFioE pan

- Culver Citv

- VErmont 8-3169
/ farmington

DAvis 5-252%

L

Suiprock Industries, luce.

TAYLOR BUILDING FARMINGTON, NEW MEXICO

September 9, 1957

New Mexico Qil Conservation Commission
Santa Fe, New Mexico

Gentlemen:

It is our understanding that ynou are having a meeting
on 9-18-57 to consider oil well spacing in the San Juan Basin, New
Mexico.

We are the holders of thousands of acres, both proved
and unproved, in this area and it is our studied opinion, after advice
from our geologists, that it is quite improbable that more than forty
acres of oil land can be drained by a well thereon. We therefore
violently oppose changing of the laws of the State of New Mexico to
allow for spacing greater than forty acres per oil well.

Yours very truly,

S ROCK Industries, Inc.

ack Sullivan, President

js.c
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* :.::439 BANK OF AMERICA BUILDING
b:EVER,I,VJ H'.ers"QAI.IFORNIA
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September 11, 1957 S reLepHonES

LAURENCE C. KELLY CResTvVICW 6-7078
TRUSTEE BRADSHAW 2-250]|

‘4 )
;‘ LS

0il Conservation Commission
State Capitol
Santa Fe, New Mexico

Dear Sirs:

I have been notified that a meeting of your Commission will be held in
Mabry Hall on September 18th, at 9 A.M. to consider among other things
Case #1308, the application of Sunray Mid-Continent 0il Company for an
crder extending the horizontal limits of the Bisti-Lower Gallup 01l Pool
in 8an Juan County, New Mexico, and temporarily establishing uniform
Bgzgcre Iell epacing ard promulgeting speclal rules and regulations for
8 nool.

The Laurence C. Kelly Trust, of which I am Trustee, holds State of New
Mexico 01l and Gas Leases Nos. E-6597, E-6644, and E-7698, aggregating
a total of 4 .89 mcrea. All of this acreage is in Township 25 North,
Ranges 12 and 1% West, and covers all of the Btate owned acreage in this
Townshlip and Ranges, with the exceptlon of 2,000 acre=s.

You will remember no doubt that the discovery well of the Bisti Pool was
gn Sec;ion 16, Township 25 North, Range 12 West, which i& part of our
tate Lesses.

As Truetee for the above Trust, I would like to make formal protest agalnst

changing from the present establIshed 40-acre spacing to 80-gere @épacling,
as requested by Sunray Mid-ContItient ©i1 Company, for the following reasons:

1. The 011 Conservation Commission of the State of New Mexlco has never
before found it necessary to change the spacing from 40 to 80 acrses
ag 1t has no doubt found 40-acre spaclng satisfactory from svery angle.

2. It 1s the considered oplinion among a great many well qualified geol-
ogiste that one well cannot poesibly drain in excess of 40 acres,
because of the nature of the Gallup Sandstone which has been estab-
lished a8 a very tight formation with low porosity and permeablility.

3. The only sound reason in the opinion of the writer that have been
advanced to date, namely, lack of market for the oll, will be com-
pletely eliminsted before the end of the year when the Four Corners
011l Pipeline to California will be in operation and the Reflnery of
the E1 Paso Natural Gas Products Company will be on strean.

4., It would aprzar to be short-sighted policy to restrict the production
of oll from the Bistl Pool at a time when there is a very strong
demand for it and the Reflneries of Californla are clamoring for 1it.
This condition mignt not prevall for too long and should be taken
advantage of while 1t does.
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5. A change in “he established 40-acre spacing could be very detrimental
to the revenus obtalned from oil by the S8tate, which undoudbtedly,
llke nearly every other State, needs more and more revenue every year
for school purposes. It 1le more than llkely to bring about requests
from many other established areas and poole to be yet dlscovered
for wider spacing than the present 40 acres.

In view of the above facts I cannot urge you toc strongly to allow the
present established spacing of 40 acres to remain in effect.

Yours truly,

LAURENCE C. EKELLY TRUST

LCK:1 By W &/%
Laurence C. Kelly, Trustee




OIL CONSERVATION COMMISSION
P. 0. BOX 87

CCARMTA O NTW MEYICM

Octover 10, 19-7

Kr. Jack Campbell
Campbell & Russell
P.0. Box 721
Roswell, New Mexico

Dear Sir:

On behalf of your client, Sinray Xid-Continent Cil Compan -, e
enclose a copy of Order R-1049 icsued Octonver 9, 1957, b, the 0il
Conservation Commission in Case 1308,

Vers trul,s vours,

A. L, Porter, Jr.
Secretary - Director

= "o &= ¢ 2
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s Aesssemee L ATIMIAL PYMIAMARAITICIMN

P. O. BOX 871
SANTA FE, NEW MEXICGH

Octover 10, 1957

Mr. Charlie White
Gilbert, White & Gilbert
Box 787

Santa Fe, New Fexico

|
!
|
|
Dear Sir: l
On behalf of your client, Sunray Mic-Continent 0Oil Company, e
encloss a copy of Order i~1049 issued October 9, 1957, by the 0il

Consarvation Commission in Zase 1708,

Yery truly yours,

A- L. Porter’ Jr-
3ecretary -~ Director

Encl.




OIL CONSERVATION COMMISSION

e e rn a2

SANTA FE, NEW MEXICO

October 10, 1947

¥r. Burns Errebo

Sunray Mid-Continent (il Co.
P.0. Box 2039

Tulsa, Oklshoma

Dear Sir:

We euclose a copy of Order F-1069 issued Gectooer 9, 1957, oy
the 0Oil Conservation Commisszion in Case 13(8.

O &= €2

-

- Very truly yours,

l\
="

r. L. Porter, Jr.
Secretary - Director

bp
Enel.




BEFORE THE OIL COUNSERVATICN COMMISSION
OF THE STATE OF KE¥X MEXICO

IN THE MATTER CF THE HEARING

- LR R o - ——————
- i ion D Y T R T LYY LY () PV V()

CX)IIISBIOI OF THE STATE OF NE¥
MEXICO FOR TEE PURPOBE OF
CONSIDERING:

CASE NG, 1308
Crder No. R-1089

APPLICATION GF SUNRAY XID-CCNTINENT

CIL CCHMPANY FOR AN GRDER EXTENDING
THE BCRIZCKTAL LIMITE OF THE BISTI-

. LOWER GALLUP CIL IOCL IN CAN JUAR

. COURTY, NEW MEXICO, AND TEMPORARILY
; ESTABLISHING UNIFCRM 80-ACRE YWELL

. SPACING AND PZCMULGATING SPECIAL

- RULES AND REGQULATIONS FOR SAID POCL.

CRDELR OF THE OCMMISSICN

BY THE COMMISSION:

This cause came on for heariang at 9 o'clock a.m. on

. September 18, 19537, at Santa Fe, New Mexico, before the Cil
. Conservation Commission of New Mexico, hereinafter referred to

a8 tke '"Commission."
#Oo¥, vn this Y7 day of Ociober, 1957, the Commission,

i,3 quorum being present, ving considered the appliration and the
! evidence adduced, and being fully advised in the premises,

FINDS
(1) That due public notice having beer given as required

by law, the Commission bas jurisdiction of this cause and the
: subject matter therecf.

(2) That the applicant, Sunray Mid-Continent Oil Company,

- propoees to include within the horizontal limits of the Bisti—Lower?

' Gallup Oil Pool a large amcunt of acreage which has not yet been !
- proven productive. ‘

(3) That thoe Commission should continue to follow itm

. established poiicy of extending the horizontal limits of oil and |
. gas pools in the State of New Mexico to include only such acreage
{ as has been proven productive by actual drilling operations. ;

(4) That the applicant proposes to establish a uniform

ffao-acrc well spacing pattern in the Bisti-Lower Gallup Oil Pool
. for a period of one year.

(5) That tbe applicant has failed to prove that the

 Bisti-Lover Gallup Oil Pool can be Rdequately drained by an 80-acre
. well spacing pattern.
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(8) 1hat the Bisti-Lower Gallup Oil Pool should be

; deveioped ou a uniiorm dV-acre well spacing pattern in accordance

T I o O

e eeem segMiabAVe O LO® Uls Conssrvation Commission.

iIT X5 THEREFORE CRDERED:

That the application of Suwray Kid-Continent Oil Company |

. for an order establishing uniform 80-acre well spacing in the Bisti+
| lowex Gallup Oil Pool for a period of one year and extending ths ’
¢ horisontal limits of said pooi to include the following described |
. ACreage: !

TOWNSHIP 23i NCRTE, RANGE 10 WEST, MNMPM |
Sections 2 & 3: ALY

Section 4: 5/2 :

]
TOYNSHID 25 NORTE, RANGE i0 WEST, NMPH j
Sectlons 19, 20, 57, and 28: All !
Section 31: 8/2 ?
Section 35: All ;
TOWNSHIP 25 RORTH, RANGE 11 WEST, NMPM '
Sections 7, 13, 14, and I5: AYI ;
Seccion 1i6: N/2 5
Section 24: All :
Section 27: B%/4

Sections 28, 22. 30, 35, and 36: All
TOWNSHIP 25 NORTH, BANGE 12 WEST, RMPM

Jection 3: AIT ;
Section 4: N/2
Section 5: NE/4

Section 7: SW/4

Section 10: E/2 f
Sections 11 and 12: All ;
Section 17: SW/4 4
Section 18: All g

Section 2§: s/2 ;
TOWNSHIP 35 NORTH, RANGE 13 WEST, NMPM

Bection 1: W74
Section Z: All :
Section 3: 8/2 and NE/4 ~
Sections 4 and 11: All ;
S8ection 12: 3/%2 and N¥#/4 |
TOWNSHEIP 26 NORTH, RANGE 12 WEST, NMPM |

Bection 32: All




-3-
Case No. 1308
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TCWNSEIP 28

NORTH, RANGE 13 WEST, NMPM

Section 28G:
Section 28:
Becticns 30, 31,
Section 36:

—W/7

8/2, /4, and W/2 NE/4

and 32: All

NE/4

?be and the same is kercby wenied.

i
i
1
i
t

DCHE at Canta "?‘
thove designated.

all in San Juan County, New Mexico,

Now Mexico, on the day and year herein-

STATE GF NEW NEXICC
OIL CONSELVATIOX COMMISSION

ST fraeC—
EDWIN L, MECHEEHN, Chairman

R G

MURRAY E. MORGAN, Membe.

pzz=A

A, L.

-

3}
FORTER, Jr,., Member & Secretary
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SOouTHERN UNION GAs GCoMpayy T e,
BUuRT BUILDING e ) o

Dareas 1, TExas T

September 25, 1957 SRRy

New Mexico 0il Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

Re: Case o, 1308
Gentlemen:

In line with the Commission®s ruling at the conclusion of the
testimony in the above case on September 20, 1957, Southern Union Gas
Company submits the following statement with regsrd %o the proposal of
Sunray Mid-Continent Gil Company for temporary establishment of 20-acre
spacing in the Bisti - Lower Gallup oil pool, San Juan County, New Mexico.

Southern Mmion Gas Ccmpany supports the temporary 80-scre cpacing
proposal. We nave cored the Gallup section in one well in the presently
desimeted Risti - Tower Gallup oil pool and two wells ocutside the present
poul limits but in the trend which will probably be included within them
after further development. From the core data availeble from these three
wells, it appears that recoverable reserves under a majority of the pool's
acreage will not be sufficient tc Justify LO-scre spacing.

The allowables and production to date from presently completed

Blsti - Lower Gallup wells have been so low that no relisble reserve esti-
mates can be derived from such data. Cn the other hand, since it is antic-
pated thet either during the £al1l of 1957 or eerly 1958 two additional
pipelines will be taking oil from this area and consequently allowebles
and production will be sppreciably increased, it seems most likely that
within the next twelve months sufficient production information will be
available toc make possible & fairly asccurate determination of prrobsble
recoverable reserves. Under these circumstances, entry by ihe Commission
of the tempcrary 80-gcre spacing order requested would sppear to be wholly

- Justified and sppropriate.

Respectfully subm’tted,

SCUTHERN UNION AS COMPANY

By,

A. M. ‘Mieder , Menager
Exploration Department

AMW:t
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PRODUCTION & EXPLORATION

602 W. MISSOURI ST
SOUTHWESTERN REGION

MIDLAND, TEXAS

September 25, 1957

New Hexice (il and Gas Commission

107 Mabry Hall - Capitol Building
Santa Fe, New Mexice

Attention: Mr, A. L. Porter, Jr.
Secretary Director

Gentlemen:

Pursuant to your decision during the hearing of Case 1308 on September 19,
1957 to accept written statements relative to Case 1308 within ten days
from that date, in lieu of making oral statements at the hearing, the fol-
lowing is Monsanto Chemical Company's statement relative to Case 1308,

Monsanto has four wells completed and another presently drilling in Sec-
tion 34, T-25~N, R~10-W, Bisti Field, San Juan County

5 New Mexico,
Monsanto concurs with Sunray Mid-Continent's proposed field rules, includ-

ing temporary 80 acre spacing as presented at the hearing held before you
on September 19 and 20, 1957, for the following reasons:

(1) Very poor quality of sand, making development on spacing

less than 80 acres per well uneconomical, according to the
presently kncwn data,
At some future date, maybe a year from now, maybe longer, ‘
additional data (reservoir, engineering and producing) will
be available from which more accurate conclusions may be
made. A temporary 80 acre spacing rule will give needed time
in which to adequately evaluate the reservoir.
(3) Unitization of this field is inevitable and imperative. It
would be most regrettable, a shameful waste and an utter dis-~
regard of the knowledge and data developed with regard to the
Bisti Blackrock Area and progress made during the past few
decades on proper development of oil bearing reservoirs, if
more wells are drilled now than are actually needed to ade~-
quately and economically recover the maximum volume of ulti-
mate oil.
In some respects, it appears now that the Bisti Field is quite
similar to the Spraberry Trend in West Texas, where many opera-
tors drilled their acreage on 40 acre spacing as rapidly as
possible, and regretted it later to the extent that the majori-

(2)

(4)



New Mexico
0il and Gas Commission -2 September 25, 1957

ty of operators requested the Texas Railroad Commission for
80 acre spacing on the basis that wells drilled on L4LO acre

gpacings were uneconomical. ZEighty acre spacing was final-
1y approved with a tolerance of not more than 80 acres of

additional unassigned lease acreage to a well on an 80 acre
unit and in such event rsceive allowable credit for not more
than 160 acres. Monsanto hopes not to again become involved

in a similar situation, particularly when it is possible to
preclude it,

Monsanto earnestly urges the New Mexico 0il and Gas Commission to grant Sun-~
ray Mid-Continent's application as presented in Case 1308, before you on
September 19 and 20, 1957.

Very truly yours,

., o
_,.ﬁ‘ﬁ./fd’w
W."M. Wilson

Regional Manager

WMA/ AWW/cb




; THE ATLANTIC REFINING COMPANY

s PETROLS M PRODUCTS

DALILAS, TEXAS
LN Septauber 25, 1957

DOMESTIC PRODUCING DEPARTMERNT

| The Hew lMexico Cil Conservaiion Compdssion
1 Santa Fe, New Mexico

Re: Application of Sunray Mid-
Continent for Horizontal
Limits, Temporary 80-Acre
Spacing, and Special Rules
for the Bisti-Lower Gallup

0il Pool
Gentlemen:

The Atlantic Refining Cumpany is the owmer and operator of two
160-acre tracts included in the proposed horizontal limits for the
‘ Bisti-ILower Gallup oil pool by the Sunray Mid-Continent 0il Companye
| We favor establishing uniform 80-acre well spacing in the pool as
\ proposed by the applicant. This letter is intended in ilieu of an
appearance at the hearing, in accordance with your request at the

i time of the hearing on September 19, 1957.
|

Yours very truly,

C REFINING COMPANY

We Po Tomlinson

ADDRESS REPLY TO:
. 0.BOX 6640
ROSWELL. NEW MEXICO



3TATWMENT OF PHILLIPS PETROLEUM COMPANY
IN OIL CONSERVATION COMMISSION
CASE NO. 1308

Phillips Petroleum Company is the owner of interests in
the Bisti-Lower Gallup 01l Pcol in San Juan County, New Mexico, |
is a participant in the Carson Unit, operatead by Shell 0il Com-
pany, and is participating in the pilot injectlon program for
pressure maintenance in that pool. ?
i
|
which is avallable and which has been pro>sented to the Commission{

in this case shows that development of the pool on 80-acre drill-f

Phillips Is of the opinion that reserveir information

ing and spacing units, with £0-acre proration units in the event |
of prorationing, is fully justified until such timc as additicnal%
information is avallable indlcating that closer spacing is neces-f
sary. i
The testimony offered clearly shows that one w:ll in
the pool will effectively drain more than 80-acres, as is indi-
cated by initial pressures in newly-completed wells substantially%
below original reservolr pressures. We feel it 1Is significant |
that no testimony or evidence was offered to refute the conten-
tion that one well will effectively and eco.uomically drain and
develop more than 80-acres. |
Although it must be recognized that & technical justifi{
cation for LO=-acre spacing may exist in certain 1imited areas of i
the pool, the economlc testimony shows the deferral of income,
and reduced return as compared to development cost that would
result from an intensive drilling program may, and probably would;
reduce th~ rate of return to an unattractive level.

The institution, as a pilot program, of a new type of

reccvery mechanism by injection of LPG high pressure gas 1s a

~1-




further reason for support of fu-acre spacing, at least on a
temporary basis. The recoverv anticioated frem thita mathns hae
nct been fully determlined, but the evidence shows recoveries sub-
stantially in excess of recoveries under primary methods may be
expected.

Development cf this pool on a pattern of one well to
each JO scres would tena to result in concentration of wells in
a limited area because operators would drill in-fill wells ratherl
than step out, as would be necessary on an 80-acre development
program. This result would concentrate withdrawsls, inevitably
lowering prassures in that area below the saturstion point,
jeopardizing the LFG Injectlon prograrn.

It has been clearly shown that the Blsti-Lower Gallup
0il Pool is st best only a fair oil reservoir producing by mears
of solution gas drive. While production from the pool has been
limited there has already been a significent drop in reservoir
pressures. In some limited areas, pressures have fallen below
the bubble point. Controls are necessary if the greatest ultim-
ate recovery from the pool 1s tc be achieved, and are further nec%
essary 1f the effectiveness of the pressure malntenance program |
now in a pﬂot stage 1s not to be impaired. It is imperative to
the conservation of reserves of oil and gas contained in the
Bistl Field that no drilling or producing program be adoptea
which will reduce the ultimate economic recovery from the field.

There has been some argument presented to the effect
that applica*tZons for 80-acre spacing have not been entertained
on poocls of less than 10,000 feet in depth. We feel the argu-
ment is without merit, in light of the reservoir information and
economic considerations presented. We would further call the
Commission's attention to the South Blanco-Tocito Pool in Rio
Arriba County, where B0-acre spacing was instituced in a 6,600

foot formation as a means of implementing a pressure rmaintenanc-

-2-




frogram. Primerily the factcrs tc be considered by the Commission

v e -~ [ PR,

LI USLOLMLILAIE UILG SPACLUE WU Mo Lew 0l ceven ces miey pev s e e
set out in the statutes--the preventlon of waste, the protection
of correlative rights, and the size of the tract that may be
efficlently and economically dralned and developed by one well,
Depth of the particular formatlon involved 1s hut one item which
relates to economics, and evidence pfesented in this case shows
it will probably be uneconomical to develop the pool on HO-acre
spacing.

There has been some contentlon, also, that the cor-
relative rights of some operators in the pool will not be pro-
tected under an 80-acre spacing program. An examination of the
evidence shows the only testimony in support of this relates,
first to the poszsible number of offset wells to a specific tract
of land under the most excreme conditions, and, second, to per
well drilling costs if it becomes necessary to drill f111-in
wells on O~-acres after the pool has been developed on 80-acres.
The argument as to offset wells under extreme conditions should
not be of any weight when the pcol as a whole 1s considerecd. The

manner in which additional drilling costs for fill-in wel7: would

be incurred was not made clear in the testimcny and at best, such%

additioral costs are speculative and indefinite.

Development on an 80-acre spacing pattern will actually
afford the greater protection of correlative rights in that such
a patterm will result in more rapid delineation of the pool.
Pringe areas 1n the pool willvthus be better protected against

drainage during the early stages of development.

S8ince this is a relatively new pool in primary stage off

development, and 1t has been impogsible because of restricted

market outlets to obtain adequate production history, it is felt

that the issuance of an order creating 80-acre spacing and drillidg

-3-
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units for a period of one year 1s the best means of ccntrolllinyg

. T B 0..<<I‘
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will, in our opinion, prevent waste, anc protect corralative

rights.
Phillips Petroleum Company therelore supports the

application of Sunray Mid-Continent 011 Company, and urges the

Commission grant the application.
@“.HM

KELLAHIN and FOX
Attornays ot Law
5414 East San Francisco
p. O. Box 1713
Santa Fe, New Mexico

e 4esammation '8 available. Such an order




BEFCRE THE CIL COGNSERVLTION COMMNTSITON
OF THE STATE CF HEw MEXICC

APPLICATION OF SINCLATR CIL & GAL CCMPANY
FOR REHEARING IN CASE NO. 13028 CONCERNING
THE APPLICATION OF SUNRAY MTD~CONTINENT
OIL COMPANY FCR AN ORDER EXTENDTING THE
HORIZONTAL LIMITS OF THE BISTI LOWER GALLUP
OIL POOL, SAN JUAN COUNTY, NEW MEXTCO, AND
TEMPCORARTLY ESTABLISHING UNIFCRM £0-ACRE
WELL SPACING, AND PROMULGATING SUCH RULES
AND REGULATIONS FOR SAID POOL.

CASE NO. 1308
(order No. R-1069)

APPLICATTION FCR REHEARING

COMES NOW Sinclair Qil & Gas Company and respectfully alleges
and states that the Commission has erred in entering its Order No.
R-1069 dated October 9, 1957 in Case No. 1308, in the following par-
ticulars:

1. That Finding of Fact No. 3 in said Crder is in error in
that the horizontal limits of any oil or gas pocl should include
all acreage overliying a pcol, as defined in the Rules and Regula-
tions of the New Mexico 0il Conservation Commission and as indicated
by acceptable geological and engineering data, rather than being
limited to acreadae actually developed.

2. That Finding of Fact No. 5 in said Crder is in error in
that the evidence presented to the Commission and whicihr could be
presented at a rehearina shows that one well in the Bisti Lower
Gallup 0il Pool will efficiently and economically drain 80 acres.

3. That Finding of Fact No. 6 in said Order is in error in
that development of the Bisti Lower Gallup 0Oil Pool on the uniform
40-acre well spacing pattern, in accordance with the general Rules
and Regulations of the 01l Conservation Commission, will result in
both economic and physical waste.

4. That that portion of Order No. R-106S denying the appli-
cation is in error in that development on a spacing pattern of 1less
than 4C acres will result in the drilling of unnecessary wells, thus
causing economic waste, and will result in portions of said Bisti
Lower Gallup 0Oil Pool not being developed, thus causing physical
waste by leaving oil in the ground that could be and would be re-
covered in an 80-acre spacing pattern.

WHEREFORE, Sinclair 0Oil & Gas Company prays that the New Mexico
0il Conservation Commission grant a rehearing in this matter, as pro-
vided in its Rule 1222, and that same be set down for further hearing
and that notice thereof be given according to law; that upon said re-
hearing, a temporary order be entered creating the RBisti Lower Gallup




Qil Pool for production of o0il and gas from the Lower Gallup Pool or
common source of supply within the area described in the original
avolication in this rance. and that 80-acre nraration units be es-
tablished; and that such further order be entered as the evidence
adduced at such rehearing shows is proper and necessary.

SINCLAIR OIL & GAS COMPANY

/ e Af/w/&//

[
James H. McGowan
Tts Attorney

JHM: bb
1-8-1
10~-23-57
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DEXVER L. COLORADO

ADDRESS ALL CORRESFONDENCE TO

October 25, 1957 POST OFFICE BOX 180

0il Conservation Commission of
the State of New Mexice,

Box 871,

Santa Fe, New Mexico,

Gentlemen:

Regarding Case No., 1308, application of The British-American 0il
Producing Company for z re~hearing on subject case, which was ori-
ginally a request of Sunray Mid-Continent 0il Company regarding
Bisti-Gallup 0il Fool,

In subject application for reo-hearing, one erreor in the application
was made, In the final paragraph of the application on line #3,
the word ®ne® appears before "notice"™, This word should be stricken

from the sentence since it was our intention that notice be given
according to law,

We will appreci ate your making the correction in this application,
and copies will be corrected before being sent to all interested

~ parties,

Yours very truly,

ISH-AMERICAN QZL PRODUCING COMPANY -
-: (,//4%{/"—» /Z? ééc7%

Thomas M. Hogan
District Superintendegt

TMH<hb




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION OF
THE BRITISH-AMERICAN OIL PRODUCING
COMPANY FOR A REHEARING ON THE APPLI-
CATICN OF SUNRAY MID-CONTINENT OIL
COMPANY FOR AN ORDER EXTENDING THE
HORIZONTAL LIMITS OF THE BISTI-LOWER
GALLUP OIL POOL IN SAN JUAN COUNTY,
NEW MEXICO, AND THE ORDER ENTERED
THEREIN ON OCTOBER 9, 1957.

CASE NO. 1308

APPLICATION FOR REHEARING

TO THE HONORABLE OIL CONSERVATION COMMISSION OF THE STATE OF
NEW MEXICO:

COMES NOW THE BRITISH-AMERICAN OIL PRODUCING COMPANY
and respectfully requests that a rehearing be set for December i5, 1957, on the
Application of Sunray Mid-Continent Oil Company for an Order extending the hor-
izontal limits of the Bisti-Lower Gallup Oil Pool in San Juan County, New Mexico,
and Order No. R-1069 entered by this Honorable Commission on October 9, 1957,
in connection with such application and for grounds for such rehearing respectfully
alleges and states as follows:

1. This Applicant, The British-American Oil Producing Company,
since September 18, 1957, the date of the hearing on the Application of Sunray
Mid-Continent Oil Company referred to in the caption hereof, has conducted in-
terference tests in wells presently located within the boundaries of the Bisti-Lower
Gallup Oil Pool, which interference tests demonstrate that one well drilled upon an
eighty (80) acre spacing pattern in the Bisti-L.ower Gallup Oil Pool, San Juan County,
New Mexico, will adequately drain such eighty (80) acre tract.

2. That The British-American Oil Producing Company will continue
to conduct experiments in existing wells located in the Bisti-Lower Gallup Oil
Pool for the purpose of furnishing to this Honorable Commission all data and evi-
dence resulting from such experiments at the time this Application is set for
hearing.

3. This Applicant is of the opinion and, therefore, alleges that the
Order entered herein on October 9, 1957, requiring the development of the Bisti-
Lower Gallup Oil Pool on an uniform forty (40) acre well spacing pattern will re-
sult in underground waste, will require the expenditure of large sums of money
for driliing wells which are not required to adequately drain the reservoir under-
lying the Bisti-Lower Gallup Oil Pool resulting in economic waste through the
drilling of unnecessary wells,

4. That a copy of this Application will be mailed not later than Octo-
ber 29, 1957, to the parties appearing on Exhibit '""A" hereto attached, who are
all of the parties ir interest known to this Applicant.




M

WHEREFORE, this Applicant, The British-American Oil Producing
Company, prays that this Application be set for hearing before the Commissior
on December 15, 1957; that g notice be given according to law and that upon
hearing of this Application Order No. R-1069 entered in this matter be modi-
fied and amended to provide that the Bisti-Lower Gallup Oil Pool be developed
vii @ waaius s ciguly (Ov) éCTe Well spacing pattern in accordance with the rules
and re gulations of the Oil Conservation Commission of the State of New Mexico
and providing for the location of wells in accordance with such Order and promul-
gating such other rules and regulations as the Commission may deem necessary
and advisable in the premises,

Dated this Twenty-fifth day of October, 1957.

THE BRITISH-AMERICAN OIL PRODUCING

COMPANY
/

By v / e rt— 4/{ & /7' 2ol

Thomas M. Hogan
Denver Club Building /
Denver, Colorado




Amerada Petroleum Corporation
P.O. Box 2040
Tulsa, Oklahoma

Attention: M=+, R, S. Christie

Benson-Montin-Greer Drilling Company
Republic Buildirg
Cklahoma City, Oklahoma

C. M. & W, Drilling Company
1340 South Santa Fe Drive
Denver, Colorado

El Paso Natural Gas Products Company
P.O,. Box 1492
El Paso, Texas

Attention: Mr. R. L. Hamblin

Lion Oil Company
Denver Club Building

Denver, Colorado

Rex R. Moore
2904 Liberty Bank Building
Oklahoma City, Oklahoma

Pan-American Petroleum Corporation
P.O. Box 1410
Fort Worth, Texas

Attention: Mr, Guy Buell

Rex Uranium Company
316 West Broadway
Farmington, New Mexico

Southern Union Gas Company
P.O. Box 2240
Santa Fe, New Mexico

Western Development Company
65 Seneca Plaza, P.O. Box 1201
Santa Fe, New Mexico

Attention: Mr. W, B. Macey

Humble Oil & Refining Company
P.O. Box 2180
Houston, Texas

Attention: Mr. S. F. Holmesley

The Texas Company
P.,O. Box 1720
Fort Worth, Texas

Magnolia Petroleum Company
P.0. Box 9060
Dallas 21, Texas

Attention: Mr., Ed Keeler

E. C. Evenson
739 High Street
San Francisco 17, Caliiornia

Honolnlu Ol Coarnnratinn
204 West Illinois
Midland, Texas
Attention: Mr. George R. Hov

F. R. Anderson

c/c Dempster Oil Company
.0, Box 2965

Houston 1, Texas

Sunray Mid-Continent Oil Company
P.O. Box 2039
Tulsa 2, Oklahoma
Attention: Burns H. Errebo, Attorney

El Dorado Refining Company
P.O. Box 551
El Dorado, Kansas

Gulf Oil Corporation
P.O. Box 2167
Hobbs, New Mexico

Mc Wood Corporation
330 Petroleum Building
Abilene, Texas

Att: Mr. Guy Willis

Kenmneth Murchison
1315 Pacific Avenue
Dallas, Texas

Phillips Petroleum Company
Bartlesville, Oklahoma
Attention: Mr. Jack Garner

Shell Oil Company

108 North Behrend

Farmington, New Mexico :
Attention: Mr. R. S, MacAlister, Jr.

Sun Qil Company
Denver Club Building
Denver, Colorado

Skelly Oil Company
P.O. Box 1650'
Tulsa, Oklak.oma
Attention: Mr. George W. Selinger

Atalantic Refining Company
P.O. Box 6640
Roswell, New Mexico

EXHIBIT "A"




E P, J. O'Hornett

: Union Oil Company
First National Building
Oklahoma City, Oklahoma

' Sinclair Oil and Gas Z“ompany

: P.0O. Box 521

' Tulsa, Oklahoma

' Attention: Mr. James H. McGowan

L. G. Kelly
' 309 Bank of America Building
Beverly Hillg, California

Anderson Prichard Oil Corporation
Liberty Bank Buildirng
QOklahoma City, Oklahoma

EXHIBIT "A"

-2 -

R T n o TS T TR T T I T e e e e e e e e
' T ‘ R R e T T S T e g e s e
. B N / b
. 1




B i
- o -

” 080X 2039
Cie

Touss, z, Oxussonia

R E. FOSS, YICE PRESIDENT

R. W, GRIFFITH, ASST, 10 T«E_‘née PRESICENT
w & eRTTSn un L manaGER
ENGINEERING DIVISICN PRODUCTION DEPARTMENT

December 2L, 1957

lre &. L. Perter, Jr., Secretary & Director
New Yex:co Cil Comnservation Comaissicn
P. 0. Box 371

Santa Fe, Hew Vexico

'\' ' | mmwm“nbwmmmmm\m‘ﬂl mh-\raav\.A»“- -

¢ RERWIN, SLPER NTERDENT
PAROTDLCT!

RN

CORGDGE RS ENERAL MANAGER
GAS DIV SIGv

3 W TOLMAL MANAGER

JLRT UPERATIONG DoVIGITN

Temporary Zstablishment of Unilorm

80-Acre Well Spacing and Promlsgating

S pecizl Bules and Regulations in the

Bisti Lower Gallup Cil Pool, San Juan
Ccunty, New llexico

—e

Attention: llr. D. 5. futter, Uistrict Engzineer
Ret Case 1308 - Rehearing
Gentlemen:

During the captioned cas¢, iir. Seth rveguesied completion dates and
Novenber 1557 production on Sunray Vid-Continent C-1li and C-21, located

in the ¥E/l Section 8, Towmship 25N, Ranze 124.

Complying with this reguest, we have included this infeormation in the
following table.

Spuddea Comoleted Wov. 57 Prod.

Cc-14 6-15-56 7-6-56
c-21 £~18-56 9-13-55

Yours very truly

%nwf/

) » Thos. W. Brinkley
T8 /GP

CC/ ¥r. Oliver Seth
Seth and lontgomery
111 East San Francisco 3t.
Santa Fa, New lexico

0
0

D-X SUNRAY OJL COMPANY S A WHOLLY-OWNED REFINING & MARKETING SUSBSIDIARY




Sy ey M Conmpaya O, CompANY

O BOX 2039

i L.
S Tuuss. 2. Onuanoms
R E. FOSS. VICE PRESIDENT-, . C. ) KERWIN, SUPER NTENDENT
Fems PRODUCTION T ¥iSiLN
R, W. GRIFFITH, ASST. TO THE VICE PALSIDENT
LG RODGERS GELRAL MANAGEW
-~ M. S PAYTON. JR.. MANAGER

GAS DIV.SION
EMGINEERING DIVISION

PRODUCY!ON DEPARTMENT
boH DUsMA MANAGER
JLLNT DPERAT ONS DIVSON

Decenmbver 23, 1957

YUr. A. L. Porter, Jr., Secretery & Director
l New iexico (il Conservation Commission
P. 0. Box 871
Santa Fe, New llexico

Attentiont Mr. D. S. Nutter, District Engineer

; Res (Case 1308 - Rchearing

T Texporary Sstablishment of
Uniform §0-Acre Well Spacing
and Promligating Special Rules
and Regulations in the Risti-
Lower Gallup O0il Pool, San dJuan
County, New Kexico.

: Gentlemens:

'i turing the captioned case i'r. Do S. Hutter reguested supplemental
j information on shmi~in times corresponding to the hobttom-hole
pressures shown on Sunray ilid-Continent Exhibit 8-R. Comolying
with this request, we have attached the information as recuested.

Yours very truly,

G /i

Thos. W. Brinkley

W8 /GP
Attachment

D-X SUNRAY OIL COMPANY IS A WHOLLY-OWNED REFINI!NG & MARKETING SUBSIDIARY
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0y TER TOUR SEOTICHNS SURACIDING TiX

S13TT PILOT AREA

3ISTT FISLD, Sa JUAN SCUI
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I BXEIC00

Hours
Shut=-in

Instru-
nent
Date Used
6, T 2510, R 12W
Sunray =C Federal C-1 10=-2h=56  Bomb
B L-B=57 Seomb
1" GumPEmET 2omb
ft 10-2-57 Bomb
n 1i~5-57 Rorb
" 12-4=57 Zomb
Sunray »~C Federal C-3 7-16-56 Romb
1 het5-57 Soncloz
1 G2 =57 .Sonclog
3 11-6=57 Soncloz
n 12~} =57 Sonocloz
Sunray Li-C Federal C-L 10-22-55  Bombd
n =557 Box!
n G—285-57 Seomb
" 11-6-57 Bomb
" 1z~irb 7 Somb
Sunray ¥-C Federal C~% 10-22-55 Bomb
" li=5=57 3omb
1 10-7-57 Ror
Sunray M-C Federal C-6 10-2li-55  Sonolos
" T Soncloz
" ~B8-57 Sonolos
1 10~7~57 Sonolo~
Sunray ¥~C Federal C-9 32657 Somb
" 12-4L=-57 Bomb
31, T 12W, R 26N
Sunray -0 Federal C-2 10=2}=5 Scnolog
" }~5~57 Sonolog
n 9~12-57 Sonolog
" 9=27=57 Sonolog
Sunray I-C Federal C-7 10-24~55  Scnolog
" Y Sonclog
n 93037 Bomb
" 11-4-57  Sonoclos
i 12m1=57 Sonolog
36, T 261, B 13F
Phillips Hospah A-1 9—3~5 Soncloz
n 12-4~37 Sonoloz
Phillips Fosovah 3-1 10-2L-56  Sonolog
" L~5-57 Sonolog
n 11-56-57 Sonolog
" 12437 Sonoloz

L8
L8
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2
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52 days

7 montns
147
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7 -

62 days

7
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18
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72
Lo/
¥:
48
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Phillips ‘iospaii A~2
1)

f

el
:!

Scce 1, T 257, R 1
British &mae i
1]
1"
"
it

British Am. Harye 3
British Am. Marye 3
"
1"
i
British Am. Haive 5
n
<]
"
¢
i
British Am. larye 6
n
"
"

oy
&
1A

@
H

Bisii Gas Injection
¥ Corner Sec, 6-25NM-127

% Build-up

ly=h =57
11557

12-1=5

10~-23-36
0=15-57
9-L=57
10-1-57
115657
10-23-56
8-15-57
10-1-57
11557
3.2=L~57
10-23-55
L-5-57
§-15-57
10-1-57
11-6-57
12457
8-15-57
10-1-57
11-6-57
12457

121457

Sonclor
Sonolorz

Sonnlne
QON0L0T

3eons
Sonclox
Scnolox
Sonolor
Sonoloz
Sonolosx
Sonclos
Sonolo~
Sonolor,
Sonolow
o
Bormb
3ombd
Borb
Domb
Bomb
Sonolos
Sonolex
Sonelog
Sonoloz

Romb

e
nNY N NN

170hL
107 days
Lef
93432

99

502

1632
104 days
L&/

679
1800
113 days

1184

L84




"MAGNOLIA PETROLEUM COMPANY

Hey Crres

LR [0 A SOCONY MOBiL COMPANY
3

PG BOX 900
CHARLES B WALLAr& DALLAS 21, TEXAS

GENFOAL 0

R T \‘Vl[KlNaON lR

Sept. 125, 1957

FRANK C BOUO\I JQ
WENDHL ). DOGGETT
JACK E. EARNEST
SAM H. FIELD

ROY C. LEDBETTER
ROSS MADCLE
WALLACE G. MALONE
ROY L. MERRILL
RAYMOND M MYERS
FLOYD B. PITTS
WILLIAM S, RICHARDSON
WILLIAM H. TAB3
JACK /I(‘YEEY

Ke: Case 1308 on Application of Sunray Mid-
Continent 011 Company in regard to the
Bisti-Lower Gallup 0il Pool,

San Juan County, New Me~vico

New Mexico 011 Conservation Commission
P. 0. Bex 871
Santa Fe, New Mexico

Gentlemen:

At the above hearing held September 19 and 20,
1957, at Santa FPe, New Mexico, 1t was suggested that any
operater wishing to make a statement 1n regard to this
case should do so in writing within ten days. The pur-
pose of this letter is to file such a statement on behalf
of Magnolla Pe%tioleum Company and request that it be made
a part of the record of Case 1308.

Within the proposed well spacing area for the
Bisti-Lower Gallup 01l Pool, as deslignated in exhibits
introduced by Sunray Mid-Continent 0il Company, Magnolia
Petroleum Company is operator of leases which contain a
total of 800 acres. At the present time there are three

producing oil wells and one shut-in gas well completed on
these leases.

As an operator in this field, Magnolia Petroleum
Company concurs with the recommendations of Sunray Mid-
Continent 0il Company in recommending the adoption of 80-




New Mexico 011 Conser-
vation Commlssion -2« Sept. 25, 1957

acre proration units. Since there i: a difference of
opinion between operators as to whether 40 or 80-acre
units would be proper, we suggest that the New Mexico
0il Conservatlion Commission issue a temporary 8C-acre
spacing order to remaln in effect for a perlod of one
year,after which period the matter again should be set
for hearing to determine whether or not 80-acre spacing
should continue in effect.

As pointed out by the appllicant, complete
development of the Bisti Pield, even to an 80-acre
density, lnvolves the drilling of a considerable number
of additional wells. The productive limits of this field
will be determined at a more rapid rate under 80-acre
spacing then under 40-acre spacing. At the end of a one-
year perlod the productive limits will be defined with
greater accuracy and additional reservoir information
will be available as a basls for a proper permanent well
spacing order.

If the members of the New Mexico 0Oll Conserva-
tion Commission should have any doubt as to the proper
well spacing program, it would appear reasonable to
adopt temporary ©O-acre units since at & later Gate it
would be possible to change the spacing to a 40-acre basis.
Failure to adopt temporary 80-acre units at this time
would preclude the possibility of 80-acre spacing in the
future, even though subsequent reservoir information might
convince the Commission that 80-acre spacing would have
been proper.

Very truly yours,
MAGNOLIA PETROLEUM CCMPANY

JV:jt | By, Qdujv 1,0/4/4«‘-'\

Its Attorney
cc: M. V. C. Bradley
D, V. Carter

Mr. Burns H. Errebo, Attorney
Sunray Mld-Continent 011 Company
P. 0. Box 2038

Tulsa 2, Oklahoma




e y!’THE TEXAS COMPANY

Por e /[ TEXACO PETROLEUM PRODUCTS

ry V. . ’ iy
PRODUCING DEPARTMENT [ ™ - 0. BOX 1720
WEST TEXAS DIVISION o .. =g
O. ¥. SERERTA, ASSISTANT DIVISION MANAGER S A FORT WORTH 1. TEXAS

]

-

September 23, 1957

Statement of Position
Case No. 1308
Application of Sunray Mid-Continent 0il Company
for Promulgatlion of Special Rules and Regulations
Bisti-Iower Gallup 0il Pocil
San Juan County, New Mexico

New Mexico Cil Conservation Commission
P. 0. Box 871

Santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr,

Gentliemen:

In accordance with your ruling during the hearing
covering the above captioned appliecsticn cn September 19, 1957,

The Terras Company herety submits its statement concerning this
application. The Texas Company's position is outlined as
follows:

The Texas Company, as lease owner and operator in the
Risti-Lower Gallup 01l Poo., concurs with the recommendations
made by Sunray Mid-Continent 011 Company at the hearing covering
Case No. 1308 that temporary uniform 8C-acre spacing be estab-
lished in this fileld. It is believed that sufficient evidence
was presented by the applicant to show that one well will effi-
ciently and economically drain 8C acres in the Risti-Lower
Gallup Pool reservolir. This evidence was, necessarily, based on
the information presently available, which will be continually
supplemented with additional data as production rates increase
and development continues. While the additional data are being
obtained, 1t would seem that the most judicial course available
to the 0il Conservztion Commisslion would be to adort that
spacing density which would be least likely to disturb correla-
tive rights while assuring that physical and economic waste will
not occur. The Texas Company believes that temporary 8C-acre
spacing fits these requirements far better than can be expected
under the 40-acre density suggested by Shell 0il Company,
whereby the drilling of many unnecessary wells seems likely to
result.




fogn Septermber 23, 1397

Yours very truly,

THE UEYAS COMPANY

HNW-JEB
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G 0. SETm . G P, - e e e = -

N als) '
A K.MONTGOMFRY Tr vl UL ATTORNEYS AND COUNSELGRS AT LAW
3:'\/&:55; il SAN FRANCISCO ST
. RN albe -
FRANK fi:prﬁsw-s:;j wd I SANTA FE.NEw Mexico POST OFFICE BOX 828
FRED €. HANNAHS ’ 507 TELEPHONE 3-73:5

September 27, 1957

RE: Case No. 1308
Bisti Spacing

New Mexico 0il Conservation Commission
Capitol Building
Santa Fe, New Mexico

Gentlemen:

During the course of the hearing on Case Number 1308,
certain matters relating to correspondence and gas
analyses was brought up and Shell agreed to furnish to
the Commission some data on these matters.

We enclose herewith a copy ¢f the hydrocarbon analyses
which was discussed during the course of this hearing.
We also enclose an analyses and a graph on pressure
buildup which was secured from a pressure bulidup survey
conducted on Carson Unit 32-20 (Sec. 20, Twp. 25 N.,

R. 11 W.). This was taken between September 2 and 5,
1957. This data shows that there was a draw-down pres-
sure of 1175 psi with a production rate of 3 B and
1270 MCF/D. This o1l 1is regardad as "lode oil".

Please also find herewith letters from El Paso Natural,
Skelly and Phillips which were received in reply to Shell's
proposed "Third Supplemental Plan of Development" for

the Carson Unit.

I believe that this data covers that which was requested
during the course of the hearing. If it does not, please
let me know and we will be glad to obtain whatever ad-
ditional data 1s available or requested,

Very truly yours,

OS:ms
snc.
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Sweee Qe Co,

Componeat

Methane
Ethanse
Propane
Iso-Butane
Nor-Butane
Iso-Pentane
Nor-Pentane
Hexane +
Resid, 011
Oxygen
Carbor dioxide
Bitrogen

Total

15.65

"ol roowE R
& &23a2xs

|

3

Average molecular welght of resicue oil
Density of residue o1] at 60°F gn/ml

Average molecular welight of; -
Specific &avity at §, C, of Separa

P-V-T ANALYSES

Separator gas
Regervoir fluid

tor gas from Qnalysis

S—15, T,25A,
R./2W.

Reservoir Fluid

19.94
10.86
.47
1.87
6.09
1.63
1.68
2.13
44.33

588,101
July-August 1956
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SHELL OIL COMPANY
Subsurface Pressure Survey
Producing Formatiom Gallup Company Shell Uil Compeny
Elevation (CHF, DF, KB, ete.) 6420,8 (KB ) lease Csrson Unit Well No. 5<7-2U
Datun __subses, or ( ] Field Bisti State oy Mexico
Tubing Cbstruction at - Test Date QD _E"
Pruduction Facker at -
Perforations (oY {e} G

Instrument Datas

Company Running Survey
Element — Range & No.

Shell 0il Company
0-2000# 12734

Clock — Range & No. 72 hr.
Calibration Date
Static Pressure Data
Pressure at Datum @ ) paig
Shut—in Time } hrs
P, o8t Datun peig
Shut—in Tubing Pressure paig
Shut—in Casing Pressure peig
Top of 0Oil
Top of Water
Tempersture at feet ~ 140 °F
Date of Last Test
Pressure @ Datum, Last Test paig
Shut—in Time, Last Test
Flow Test Dats
Choke Size Dela in
Period of Stabilised Flow hrs
Stabilized Production (g)
0il 3 bbls/day
Gas 1270 MC?/day
. Water - bbls/day
Flowing Tubing Pressure psig
Flowing Casing Pressuie psig
Cumulative Production (@)
0il bbls
Gas MCF
Water bbls
Effect. Prod. Life, : =24 Q/9g hrs

Remarks:

5024~-32, 5043-52, £0€3-69

Depth) Time Presu., AP Static Test

D P, psig AD |Gradient
Press, [Build-up Test Tubing|Casing] Heiebt
Time LBOOC At |t 41 [Press. Press, of
S f1] hrs | At Fluid

0 350 $13.F
1 356 #12.5
2 356 r11.5
5 356 1 8.5

13.5 356 c

13.7% 756 10.25

14 °g7 10,5

14.2% 1197 P.7%

14.5 1310 {1.00

14.7% 1410 11,25

15 1456 11,50

16 1802 2,50

17 1505 | 3.50

20 1313 [ 6.50

30 1526 N16.50

| 36 1221 2.2
£5 1231 6.53
50 1531 Bb.5

68 1531 54.50
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SHELL OIL COMPANY

Subsurface Pressure Survey

Producing Formstiom klllp Company Shell 011 m
Elevation (CHF, DF, KB, etc.) OA2J.8 (KB lease Carpom Unit Vell Re. J2=20
Datum subses, or { ] Field Bistl State Mew Mexieo
Tubing Obstruction at - _ Test Date 9.2-57 T
Production Packer at -
Perforstione WDP6E, 19T8Rh, 024-32, 5043-52, 506369
Instrument Data
Depth Press. Static Test
Company Running Survey Shell (M1 D Time P, pai; o AD [QGradient
Element -- Range & No. \
Clock — Range & No. 72 hr,
Calibration Date
Static Pressuse Data
Pressure at Datum @ } psaig
Shut-in Time ) hrs
P‘. at Datum psig
Shut—in Tubing Pressure psig
Shut-in Caging Pressure psig
Top of 0Oil
Top of Water
Temperature at feet ~ 140 P
Date of Last Test
Pressure @ Datum, Laat Test peig
Shut~in Time, Last Test
Flow Test Data
Choke Size 0.L. in Build—up Test s
Period of Stabilized P]Eow % hrs Time P"‘:" ~ tp . xme g:sinc H”;ght
Stabilized Production (gq) 4800 _— 38.|tress, .
0il 3 " bbls/day T——ft| hrs & Mluid
Gas ~ 1270 MCF/day 0 359 +13.5
Water - bbla/day 1 356 12,
Plowing Tubing Pressure psig 2 356 11,
Flowing Casing Pressure Esig 5 3% - 8.
Cmulative Production (0] 13.5| 3% 0
oil wls | 13.7% 7% |0.2
Gas : MCF 14 987 0.5
Water bbls 4.2 1197 D.75
Effect. Prod., Life, t =24 (/g hre 14.5] 131011,
14. 1440 | 1.2
Remarks: 15 1456 | 1.
16 1502 | 2,
17 1506 | 3.
20 1513 | 6.
30 1526 16,
36 1521 2.5
\ AR
erator h | .
&8 1531 54.50
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SHELL OIL COMPANY

Subsurface Pressure Survey

Producing Formation

Gallup

Company Shell Ofl
Elevation (CHF, DP, KB, ete.) &N .8 (KB

} lesse Carson taib Vell No. 32=20
Datum subsea, or ( } Field Moot State Mew Mexioo
Tub:’uﬁ (bstruction at - Test Date Qw87
Production Packer at -
Perfor ations AOD68, LITEAL, 502~32, 5043=52, 5063-69
Instrument Date
Depthl Press.. Static Test
Company Runnirg Survey Shell 041 D Time P, pai; ar AD  |Gradient
Element — Rapge & No.
Clock — Range & No. ﬁ hr,
Calibration Date
Static Pressure Dats
Pressure at Datum @ ) psig
Shut—in Time ) hrs
Pi &t Dstum psig
Shut—-in Tubing Preseure psig
Shut—in Cssipng Pressurs psig
Top of Oil
Top of Water
Temperature at feet ~ Y40 Sp
Date of Last Test
Presaure @ laium, Last Test psig
Shut-in Time, Last Test
Flow Test Dats
Choke Size Ocke in Build-up Test
Periocli of S;:bilised n(ow hrs Time Press. " f L ';\:ine f:ind ki:m
Stabilized Production (g} ‘308 -~ 88, tress.
on sble/day AN ¢ brs |Gt Fluid
Gas RE1Y MCF/day 0| 3% +13.5
Water bl bbls/day 1 356 $12.5
Plowiag Tubing Pressure psig 2 3% <r-11.5
Flowing Casing Pressure psig 5 3% ¢+ 8.5
Cumulative Production (g) 13,51 3% | ©
0il bbls 13.7 7“ 0025
Gas W |14 | 987 |0.,5
Water bbls 14.2§ 1197 D75
Effect. Prod, Life, t =24 2/q hi's 14.5) 1310 | 1,00
14,75 1410 | 1.25
Remarks: 15 1456 | 1.50
1% 1502 | 2,50
17 1306 | 3,50
20 1513 | 6.50
30 1526 116.50
36 1531 R2.50
40 1531 p6.50
Opera“or 50 1531 o 50
N .




(/\‘/ (jus() ;“()7(:?1(1'(1/ ,(;m

01 (/wlﬁ« ;’7(‘.!(!5.

July %%, 17%/

Mr. Johp A. Aaderson

Regional upervisdol

United “tates Goological Survey
¢, O. Box €72}

fuswell hew Maxico

Nr. fete Morter

New hiexico Uil Lonservation (Commission
135 w=bry Wall, Capitol bullding
Sants Fe, Newv idextico

Mr. Nurray Morgan

Commiasioner of Fublic Lands
13% ¥abry dall, Captitol vullding
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He: Fruvposed Third ..upplemental
ilan @i Deve.opment
curson Unit izreement

‘wn Juan County

Dear Sir:

¥Ye bave just received copy . the hird Supilesental ! iab or
developuwent for tne above umit stich nas beer ftied
vfiilce and with the Btate o. how Mexico Vi) Conservatio..

the Commisaioner of fublic lands.

e

Ve sre & working intervst on.er tun tae Larsoiu tolt,
we do not bave sny Accelge wvituin tbhe preseut perticipating sres, nor
are say of tie proposed weils located c.: our launds.
Iike to sdvise you that we are unable to approve the proposed ila. o1

rav Noxtico

dovever, we would

sltaouga

or ®xp,;TOVRI fu your
Commisnion m.d

Deavelogaent subsjitted to vou vy Iaeli ULl Company Jor tae reaso. thst it

countews lates acre spucing and development.
sesre, the 8iati Poel aus sc¢ ‘ar, been developed on sa 80 acre spacing
mitern by voluntary axrecsest of twe O tors.

i you sre no doubt well

e teel that 40 acre

Epacieg 8t t.e present tise i» sremature aixd wmy wot be jn the vest in-

terest o. counservation.
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. Jeodm A. Andereoen
Ragiens] Superviser
hited States Geeleglienl Swurvey g July 52, 1887
AB you sre Wol]l aware, fuaray-idoontinent. as operater, 1is
commoncing & pillet pregres fer s wiscible phise secandary recovery
prejoct in the Gallup Fermatiea ia the viciamity of the Carsoe Unmit.
‘He would 1ike at least, te amuit the informatien to be gained by this
pilot test seoundary recovery pregram before sgresiag to go to the 40
acre spacing in the Sisti jeel. As you chs see, the Zpprowval and de-~
velopaaat of Shell’'a proposed Plaa ef Development wiil. Lrn eflect mean
40 acre spacing for the entirs Bisti rYool.

Caopies of this letter are bel:g sent to Shell Oil Compnay, as
operater, and the other vorking imterest owners tn the Carson Unit.

Yours very truly,

KL JASO MTURAL GAS CONPAKXY

..‘X_A_ -mw,uw

&. L. HambPin, bu.or
Lesse Departamst

Iil:)l’

co: $Shell Oli Cempapy

. -Doseret Pous Builcing
- 3% Siekards Street

, sou Lake City 1, Utah

sunx 0“ Company
‘. 0. Dex 1689
Tulss, Oklshoss

- thmble 01} & Befiatag Company
. m’.. s ‘.’ o
Paiilitps fetreléun Campany

~Attantion: @r. 8. J. Lewis
nruuouu. m
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FHILLIPS PETROLEUM COMPANY

-

sl UREAHOMA

PRODLCT ON DEFAA ML T July 19, 19%7

A K S TIoamMPAD
—ANAGER

€AW, GRIFE N

CENEAR, T FEN NTERDERTY
IARCK TARNER

TRCHN CAL KD, SEB T wim
- & MELLY

Cw EF FNO NTFR

in re: Carzon Jndt - an Juan County, New hexice - Third Supplemental
Fien of Jevelopment

M. J. E. Mohe s JUL 22 1857061
Shell 0il Company Sigs )y AN B
33 dichards Street . /ﬁa/[ 7?/ 2 ¥
Salt Lake City, Utah = YT Wy X W

pof ™ Pare
Jear Sir:

ey YO___ _ _OATE_ 7

faference is made to your letier tc ix, John A. Anderson dated
July 10, 1957, in regard to the subject unit.

RSB i .- VA AN SRR

The third paragraph of your letter atates in part "~ - - Phillipe
has, however, in later conversations, indicated to our Mr, MacAlister that
they wdll go along with this final Plan of Development - -~ -", Inaamuch
a8 ’'hillips Petroleum Company remains opposed to developzent of any part cf
the Carson nit and Bisti Ares on 40 acre apacing at this time, we consider
it necessary o courrect the implied approval of 4C acre spacing contained
: . in ths above quoted statement. Phillips has not and will not new approve

a Flan of Development including the drilling of 4LO acrs spaced wells,
approval of individusl 40 acre welli proposals will be made only to aveld
suffering the 200% penalty which may be imposed under the tarms of the

Unit Operating igreement for ron-joinder in the drilling of wells loceted
within 8 participating area,

Prillips' letter to you dated April 15, 1957, outlined ocur

: objections to 4 acre spacing and the Plan of Development submitted with
i

x! your letter cf April 2, 1957, No new information has been developed which
| would justify a change in Phillips' pousition, The statements contained in

the above latter are quoted herein for the infarmation of those receiving
! oopies of this Ilatter:

"“ “"Although it is recognized trat a technical justification for

‘ . 40 acre spacing in certain areas of thz iit may exist, on the assumpticr

' of a reasonsble rats of o1l produﬁtlon, Paillips would be relyctant io
rove LO acre wells in abg immediate market outlet, iefer-

: ral of income {rom ths intensive develrpmert program you propose may re-
duce the rate of return on investment to & unsttractive level,

"Tha oparators in the Risti-Galiup Peel, iucludivg yvonr company

s Perforrmcree Thae Connts
FLITE FU o TROP . ARY T




Mr. J. E. Mohr
In re: Carson Unit ~ San Juan County, New Maxico -~ Third Supplemental
Plan of Development

AT YOO YArw

are at the present time attenpting to negotiate an agreement to cooperatively

test s new typs of recovery mschanism; that is, LPG-high pressure gas
injec:iion, The recovery anticipated from this method,’ which may range up
to 95 percent of the oil in place, and the cost of LPG injection are di-
rectly related to the stage of depletion of the reservoir at the time of
initial injection., A substantial decrease in recovery efficiency and an
increases in injection costs occur when the reservoir pressure falls below
the bubble-point pressure of the reservoir oil, Development of certain
arear in the field on 40 acre spacing will permit a more rapid depletion
of the primary reserve while sacrificing as much as 50 psrcent of the
secondary recovery reserve for the entire field,

"The money which you propose to spend in development sn 40 acre
spacing, a denaity which is not considered necessary to deplete the reser-
voir, may be spent to greater advantage and at a higher rate of return on
investment on tha early development of a pressure maintenance program,
This would satisfy yowr needs for high uniform deliverability to ths pro-
Jected pipeline and the objective of all operators in the Unit and in the
Bisti area to obtain the highest recovery at a maximwm rsturn on in-
vestment .M

It would appear from your continuing with plans to develop

a part of the Bistl Aresa and Carson Unit Area on LO acres spacing that
you anticipate some advantage to be accorded the 40 acre wells over the
80 acre wells in the allocations received from the pipelins purchaser
since J1f 13 recognized that the difference in ultimate recovery which

be ected from the w5 spacing programs 1s of insignificant eco- .
%@w‘ﬁmﬂmﬁucm from
two 40 acre weils at a gruater total rate than the capacity of ocne 80 acre
well or thera would be no econamic advantage to drilling on the closer
spacing. The rate of depleticn of the field reserves and bottom hole
pressure decline which would result from capacity production in the field
would surely obviste the possibility of successful application of a field
wide LPG-high pressure gas injection program. Commerement of the pilot
injection program mertioned above now awaits only final approval by the
interested regulatory todies, It is imperative to the conservation of
reserves of oil and gae contained in the Bisti Field that no drilling or
producing program te adopted which will reduce the ultimate economic re-
covery from the field, '

Phillips Petroleum Company again requests that you reconsider
your proposed development program and defer development on 40 acre

e e e e e
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"1l es vuan wounyy, new mexico - Third Supplemental
Plan of Development

July 19, 1957
Page 3

spacing until it is clear as to how the best interests of all parties
will be served.

Yours very truly,

sl SV e
L. E, Fitzjarrald B

LEF:EFL:HD
cc: United S.ates Geological Survey
Pust Office Boax 6721
Roswell, Hew Mexico
Attn: WMr. John A, anderson, Supervisor

New Mexico 0Oil Conservation Commission
125 Mabry Hall, Capitcl Building
Sants Fe, New Maxico

Mr. Murray Morgan

Commissioner of Public Lands

125 Mabry Hall, Capitol Building
Sante Fe, New Mexico

A1) Bisti Field Operators
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PAN AMERICAN PETROLEUM CORPORATION

"~;_)~,,‘, A
CEFipE oo Roswell, New Mexico / ,
. September 27, 1957 /T
v .‘.'. 4 e
Lo, (2)e} File: K-88-986.510

Subject: Case 1308, Regular Hearing
Docket, September 18, 1957

New Mexico Oil Conservation Tommission
Santa Fe, New Mexico

Attention: Mr. A. I. Porter, Jr.
Secretary-Director

Gentlemen:

In a>cordance with the ruling of the Commission on
September 19, 1957, in connection with the proceedings of Case
1308, Pan American Petroleum Corporation hereby enters an
appearance in the subject case.

Pan American Petrsleum Corporation is a leasehold owner
of 320 acres within the horizontal limits of the Bisti-Tower Gallup
0il Pool as proposed by Sunray Mid-Continent Cil Companye. At the
pregent time Pan American has two o0il wells completed within the
vertical and horizontal limits of this pool. Both of these wells
were drilled on uniform 80 acre spacing following the spacing
pattern established by other operators near our leases.

During the entire course of proceedings in connection
with Case 1308, heard on September 19 and 20, 1957, Pan American
had a gnalified petroleum engineer present. This engineer heard
all of the testimony and examined the exhibits presented. Based
on his ewvaluetion of the testimony and exhibits, and based on our
own irndependent. study of the Bisti-lower Gallup Pool, it is the
opinion of Pan American that a temporary 80 acre spacing order is
Justified covering the exbendederoposed by the
Zpplicant. Therefore, we support Sunray Mid-Continent in that
part of their application.

' Although there was no testimony presented during the
hearing tending to justify the inclusion of a gas-oil ratio limit
in special field rules, we have no objection to the 2000:1 limiting
gas-oil ratio proposed by the applicant since this limiting gas-oil

ra is provided under Statewide Rule 506.

Er

/



New Mexico 0il Conservation . September 27, 1957
Commission

There was also no testimony presented during the hearing
tend1ng to justify the inclusion of semi~annual bottom hole pressure
tests in special field rules. It is our opinion that the Commission
can obtain such bottom hole pressure data as the Commission deems

Tiecessary under Statewide Rule 302 without any special provision
in the field rules.

We recognize the need for obbtaining additional well and
pool performance data with which to determine the optimum spacing
pattern and thereby permit a permanent well spacing order for the
Bisti~lower Gallup Pool. However, we urge ti the Commission to make
maximm use of the provisions of existing Statewide Rules before
fricorporating special requirements in field rules. Statewide Rules
301 and 30R provide some measure of flexibility whereby bottom hole
pressure and gas-oil ratio testing can be adjusted to the current
need for such data. Tt has been our observation that such flexibility
is difficult to incorporate in special field rules. We wish it under-
stood, however, that we have no objection tc obtaining ard reporting
valuable and necessary test data on our wells.

Yours very truly,

PAN Aj?l PETROLEUM CORPORATION
7

CIK:js
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VICE PRESIDENT 4

L]
N WP
i .,‘p.‘.-.' 3‘?,'""1.-\ .

. ors
el Gop
VOG

"~y . DELHI-TAYLOR OIL CORPORATION

-t /i." -~ .v\CORPIGAN TOWE &

September 27, 1957 b

Mr. A. L. Porter

Secretary Director

New Mexico 0il Conservation Commission
P. 0. Box 871

Santa Fe, New Mexico

Dear Mr. Porter:

Mr. R. G. Carlin and Mr. Wallace Tucker, Petroleum Engineers
representing Delbi-Tayior 0il Corporation in Dallas, Texas,
attendeé tue hearing on September 1Sth ar<l 20th regarding the
application for 60-acre spacing for the Bisti Lower Gallup
Pool of San Juan County.

Delbhi-Taylor owns working interest or royasliy interest in an
extremely large area in San Juan County. Some of this acreage
lies in the vicinity of the proposed extension of the Bisti
lower Gallup Pool, namely in Sections 3, %, 17, 27, 28, 29,
30, 3. and 33 0f T 25 N, R 11 W. Some of this acreage has

had wvells drilled and completed in the Lower Gallup formetion. .

Considering the testimony that was presented at the hearing,
it is our opinion that it has not been shown that it is econ-
omically feasible to develop the icwer Gellup formation on k4O

acre spacing. We urge thet the temporary one year 8Q-acre
spacing order be adopted to allow for the gethering of ad-
ditional information with which to evaluate the formation.

Yours very truly,

(VTS

W. C.Sf smith

WCS:mhm

~ DALLAS I, TEXAS . .

o
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SUN OIL COMPANY

ROCKY MOUNTAIN DIVISION

¢ 'DENVER CLUB BUILDING

P s susTICE T T i - P © BOX 1798

SANAG ! September 2
DENVER 1, COLORADO pler 3

-

Mr. s. L. Porter, Jr., Secretary
New Mexico €11 Conservation Commission

Santa Fe, New Mexico

Déar Mr. Porter:

Although I am sure that the very capablza court reporter
present at the hearing in 3anta Fe last week made an
accurate record of the statement that I gave to the
Commission near the close of the hearing, I had intended
to hand you a copy thereof but faliled to do so.

I am, therefore, enclosing a copy of the statement as I
had it in front of me at the time. It aid occur to me
that I did not point ouf thiat my name was spelled witn
"ice" rather than "is", and it cccurred to me later that
someone mignt possibly have confused the names and con-
cluded that I had some connection with tne Justis Gus

Field, which unfortunately I do not.

Sincerely yours,

1
3

e

F. S. Justice

PSJ/m

Enclosure

1957




Cewvwenicliv WY r. 5. Justice before tne New Mexico ¢ll Conservation

Commission, Santa Fe, New Mexico, Friday, September 20, 1957

Mr. Chairmsn:

My name is P. S, Justice, I am Manager of the Rocky Mountain
Division of the Sun 011 Company, Denver, Colorado, and have
Jurisdiction over and responsibility for Sun's operations

in the subject area., We own substantial interest in and are
now operater of certain partially developed leases within

the area of the Blsti-Lower Gallup 01l Pocl, San Juan County,
New Mexico. I respectfully request permission to make a
comparatively brief, non-technical statement bearing on

this case on behalf of Sun 0il Cumpany.

(Permission was graciously indicated by the Secretary, Acting
Crhairman.)

Cince this is the first time that I have had the privilege
and opportunity of attending a hearing before the New Mexico
0il1 Conservation Commission, I wish to express my sincere
personal and officlal appreciation of the impartial, patient
and efficient manner in which this hearing has been conducted
by the Commission and its staff. If at first blush this
appears to be apple polishing, I can assure you that you may
consider yourselves unanimously polished by all of those in
attendance here.

Sun 0il Company hereby fully concurs in the application of
the Sunray Mid-Continent 01l Company for an Order extend-
ing the horizontal limits of the Bisti-Lower Gallup 01l

Pool in San Juan County, New Mexico, and temporarily estab-
lishing uniform 80-acre well spacing, all in accordance with
said application.

Furthermore 1in Sun's considered opinion, the extension

50 lucidly, ably and inteliligently presented here by

Sunray Mid-Continent (01l Company as applicant in this case
unmistakably demonstrates the desirabiiity, urgency and
practical necessity for the prompt establishment of such
80-acre well spacing. We believe that this is necessary

in order to prevent waste; that it will aid in promoting the
ultimate efficient maximum economic recovery of oil from
said pool with due regard for the legal, moral and Jjust

or relative rights of all interested parties.

Finally, we wish respectfully to state to the Commlssion
and the parties opposing this application that in our
opinion, the adoption or estabiismment of such a temporary
80-acre . spacing Order would not necessarily be permanently



harmful to the premises or position of the opposition even

if same later proved to be correct or advisable. On the
other hand, if lesser well spacing regulations remain in
force and development on 40 acres 1s permitted, no later
| action o0i- Order could effectively prevent the waste or other

inequities that have been clearly shown might result therefrom.
| Thank you.

e e T
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STATEMENT ON BEHALF OF SKELLY OIL COMPANY
- Case No. 1308
September 18, 1957

This case involves an application by Sunray Mid-Continent 0©il

- - - - L™ . IR -~ B i
CAammany with maemasd ey At e weew wve AAWSL GGALME Uld £UUL

covering portions of townships 25 and 26 North, Ranges 10, 11, 12 and 13
West, San Juan County, New Mexico. Sunray's application covers the
following area:

Township 24 North, Range 10 West, all Secticns 2 & 3,

Section 4 S/2; Township 25 North, Range 10 West, All

Sections 19, 26, 27 & 28, Sec. 31 $/2, A1l Section 35;

Township 25 North, Range 1) West, All Secticns 7, 13,

14 & 15, Sec. 16 N/2, All Sec. 24, Sec. 27 SW/L, All

Secs. 28, 29, 30, 35 % 36; Township 25 North, Range 12

West, All Sec. 3, Sec. 4 N/2, Sec. 5 NE/}, Sec. 7 SW/L,

Sec. 10 B/2, all Secs. 11 & 12, Sec. 17 SW/4, All Sec. 18,

Sec. 25 S/2; Township 25 North, Range 13 West, Sec. 1,

All Sec. 2, Sec. 3 S/2 & NE/L4, Sec. 3, All Secs L4 & 11,

Sec. 12 S/2 & NW/L; Township 26 North, Range 12 West,

Sec.31 N/2, A1l Sec. 32; Township 26 North, Range 13 West,

Sec. 26 N/2, Sec. 29 S/2 Wi/l & W/2 NE/L, A1l Sections

30, 31 & 32, Sec. 36 NE/L.

Skelly Oil Company has three sections or 1920 acres within the
area designated by red line on Exhibit one, sought to be spaced by the
applicant and has 16 sections or 10,240 acres outside of the area designated
by the apriicant but included on Exhibit 1. Skelly has fiv2 producing wells
and four drilling in the Risti Lower Gallup 0il Pool and has a 73% interest
in the Carson Unit operated by Shell 0il Company. This acreage lies from
the extreme Southeast end of the pool and more specifically in Section 33,
Township 24 North, Range 10 East, to the extreme Northwest in Sections 19 &
20, Township 26 North, Range 14 West, with acreage lying in between these two
extremities being in Sections 31, Township 25 North, Range 10 West, Secs.

20 & 21, 26 & 35, Township 25 North, Range 11 West, and Sections 22 & 27,
Township 25 North, Range 12 West and Sections 35 & 36, Township 26 North,
Range 13 West.

The Statute, Sectidn 65-3-3 styled "waste definition™ in paragrapn
WAR defines underground wastes 2s including the locating, spacing, of any
well or wells and in Section 65-3-14 styled "Equitable allocation of allow—

able production- Pooling - Spacing® in paragraph #b" thereof states, that




the Commission may establish a proration unit for each pool, such being
the area that can be efficiently and economically drained and developed
by one well, and in so doing, the Commission shall among other things,
cons.der tne econcmic Loss caused by the drilling of unnecessary wells and
the avoidance of the augmentation of risks arising of the drilling of an
excessive numoer of wells.

The recommendation of the applicant is briefly: (1) 80-acre
units with diagonal center of fortys'! within each government quarter
section; (2) 230! mininum distance from lease lines; (3) the requirement
of the filing of original completed bottom hole pressure tests and gas-oil
ratio tests, and the filing thereafter of semi-annual tesis; (4) a limiting
2000- 1 gas-oil ratio.

It is to be noted that from the evidence presented by the
applicant and from the evidence presented by British American and from the
evidence presented by Shell 0il Company that the field although containing
from 48,000 to 29,000 possible acres, there are at the present time, only
134 wells including 9 dry holes which from a practical standpoint can be
reasoned as indicating the field to be in its initial stages of development.
Further, all witnesses testifing on this point indicated that there were
large undeveloped portions lying between the developed portions which additional
development would give information of a more definite and permanent character
than the present meager interpretations by the variocus expert witncsses. In
adopting drilling units for a reservoir particular care must be exercised in
determining the maximum area that one well can efficiently and economically
drain through a proper interpretation by the engineering and geological evalu-
ation of the factual data available concerning the characteristics of the
reservoir. This important cuestion is dependent upon the nature and character
of the producing formation as reflected by the porosity and permeability which
properties have a thorough bearing on the determination of the area that can
be efficiently and economically drained by one well influencing the proper
spacing of wells. The determination of the maximum area permits the delineaﬁion
of an approximately uniform system of drilling units for the reservoir. The
perimeter outline of the entire pattern drilling does not necessarily mean the
productive portions of the reservoir but rather an attemt to secure the

prover well density during the develomment stage cf the productive portions of

-



the reservoir. The diverse ownership of the various leases in this field
poses one of the nrimarv obstacles to be overcome in the development of
a method that would afford the preper control of the well density within
a common reservoir and the drilling vnit method has provided a successful
answer for both the division of surface ownershin and the desired control
of well density. It being a logical conclusion that the full evaluation of
a field generally cannot be secured until the entire pool has been drilled
and the data fully evaluated, but since this is an impossibility from a
practical standpoint it is necessary for the State Regulatory Bedy during
the development stages of the productive portions of the reservoir to use
the engincering and geological data of the factual information available and
int his regard attempt to establish as wide a spacing or driliing pattern in
order to insure that the density is not too great for the particular reservoir.
As it is well known that wells completed in too great a density within the
same reservoir can only result in the inefficient use of the reservoir energies,
aeastion of tremendous underground waste and the reduction of the cuantity of .
recoverable hydrocarbons fregquently to a point below the economic limit of
development and/or production z facior that undoubtedly would result in the
premztuie abandonment of a known source of hydrocarbons. As a result of all
parties appearing in the hearing showing great interest with the objective of
the institution of as soon as possible cf secondary recovery as a pilot project
in order to insure against the premature abandonment of the source of hydro-
carbons in this field the Commission should give it great consideration parti-
cularly since the bubble point has already been reached in two of the wells.,
Skelly 0il Compauy, therefore, feels that the establishing of a
permanent spacing with 40 or 80 acres is inadvisable ai this time because of
tne lack of sufficient geological and engineering determinations and the evalu-
ation of the productive capacities and abilities of the various wells therein,
but that the Ccmmission should establish a temporary spacing of 80-acres in
order to secure additional infommation upon which to base a permaznent spacing
order. We feel that this is the proper approach © the problem for the develop-
ment in this field in which undoubtedly hundreds of additional wells will be
drilled mainly througnh the apex of the field running from Southeast to Horth-

west and a gradual spread to the flanks lying Northeast and Southwest of the

Apex.



Skelly at the hearing did file a suggested proposed order and

e —

we desire to attach the proposed order to the statement which we believe

will answer the problem of handling a preliminary development period of the

fialdet higtnrv and attemnt bv the Sta® Agency be made to secure proper

well density until such time a3 further information is secured.
Attached also hereto is a list of 11 instances where the 0il

Consarvation Commission either has established temporary spacing or has

changed the spacing during the course of develcpment of a field.
We therefore, urge the Commission to adopt a temporary 80-acre

spacing for the Bisti Field and provide that the Order shall not remain
in force for a period exceeding one year from the time of the order issuance

thereof and have another hearing at the end of that period upon which to make

the proper determination for the field.
Respectfully submitted,

| SKELLY OIL COMPANY

| By
George W, Selinger




FINDINGS

That the geologlcal and engineering evidence presented to the
Commission bearing on the matter of well spacing indicates that the Bisti
Field as classified and defined in this order, should, for a period not
to exceed one year from the date of this order, be developed on a pattern
of one well to eighty (80) acres in order to drain efficiently the recover-
able oil from said poel, assure orderly development, and prevent waste in
a2 manner to protect correlative rights.

That temporary 80-acre gpacing in this field will result in a
earlier determination of the geologic and engineering characteristic of the
pocl, avold the drilling of a number of umnecessary wells should a wider
spacing prove to be proper after additional evidence is obtained as will
orotect correlative rights.

ORDER

That effective this day temporary 8C-acre spacing is hereby
established for the Bisti field.

That this order shall contirmue in force for a period not to
exceed one year from the date hereof.




Mote: See

1.

2.

3.

ke

5.

6.

T

8.

9.

10.

11.

Case No. 1276 - 1220
Order No. R-1031 - R—991
Amerada - 160-320 acre gas units
Bagley Lower Pennsylwvania

Order No. R-892
Case No. 1102
Sinclair - 80 acre oil unit
Dean - Permo-Pemnsyl vania

Order No. BR-810
Case No.
San Juan Gas Corp. — 320 gas units

Order No. R-195B - 1954
Case No. 391 - 80 acres oil
Stanolind -~ Fowler ~ Ellene

Order No. R-69D - 69B
Case No. 249 (135) 80 acre oil.
0CC - Baxley Siluro Dev,

Order R - 391 320 acre gas
Case No. 601
Stanvlind ~ Empire Penn. Pool

Order No. R-172B - 172

Case No. 377 160-320 acre gas units.
P.C. San Juan OCC
Benson-Montin

Order No. BR-326
Case No. 537 80 acre oil
lowery ~ South Elanco Tonto

Order R-100 - 100A — 100B
Case No. 149 - 80 acre Crossroads Recission

Order R-639A
Case No. 861 640-160 acre gas units
El Paso Crogby Deve.

Order No. R-794A
Case No. 977 320 gas mnits
South Union Tapacito P. C.




GULF OIL CORPORATION

MRS

Ch TR ace

. LAW DEPARTMENT
1837 SEp - -

ARCHEDSEROS Ll A 9-

ANCDEGEN(RAL COUNSEL h ? » 45

AND sENERA DENVER, COLORADO

BOOT;\/“(;;&R&TGT’-A“»«U ADDRESS ALL MORRESPUNDENCE IN CARE OF

JOHN W. STEWART £ 0. BOX 2097 LAW DEPARTM T
September 23, 1957 - ERARTMEN

Mr. A, L. Porter, Secretary-Director
New Mexico Oil and Gas Conservation Commissicon
P. O. Box 871

Santa Fe, New Mexico

Dear Mr. Porter:

We neglected to leave extra copies of the map introduced
by Gulf at the Bisti Spacing case as its Exhibit No. 3. For your
convenience, we are enclosing two copies of this exhibit. If
you have need for any further copies, please advise.

Very truly yours,

% ok

Booth Kellough

BK:MP
Enclosures (2)
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BEFORE THE OIL CONSERVATION COMMISSION
OF TBE STATE OF NEW MEXICO

IN THE MATTER OF THRE HEARING
CAYTTEN v TOe NYY ANUMTE R AMYAY
COMMIBSION OF THE STATE OF NEW
MEXICO FOR THE PURPOSE OF
QONSIDERING :

CASE NG, 1308
Order No. R-1069-B

. APPLICATIOR OF SUNRAY MID-CONTINENT

 OIL COMPANY FOR AN ORDER EXTENDING

. THE BORIZONTAL LIMITS OF THE BISTI-
' LOWER GALLUP OIL POOL, IN SAN JUAN

. COUNTY, MEW MEXICO, AND TEMPORARILY
' ESTABLISHING UNIFORM 80-ACRE WELL

. SPACING AND PROMULGATING SPECIAL

' RULES AND REGULATIONS FOR SAID POCL.

GRDER OF THE COMMISSION

' BY THE COMMISSION:

; This cause came on for hearing at 9 o'clock a.m., on
i September 18, 1357, at Santa Fe, New Mexico, before the 0il

i Conservation Commission of New Mexico, hereinaftar referred to

: as the "Commission," and that this cause came on for rebeariag

. before the Commission, upon the petition of Bunray Mid-Continent
¢ 041 Company et al., at 9 r'clock a.m. on December 18, 1857 at

: Santa Fe, New Mexico,

i 4

_ NO¥, on this /7 day of January, 1958, tkhe Commission,
& quorum being present, having considered the application, the

. petitions for rehearing, and the evidence adduced at both the

. original hearing and the rehearing and being fully advised ir the
! premises,

FINDS :

g (1) That due public notice having been given as required
. by law, the Commission has jurisdiction of this cause and the
. subject matter thereof .

i {2) That Order No. R-1069 should be superseded by this
: order.

(3) That the Commission found in Order No. R-1068 that

7, ..the Commission should continue to follow its established policy

of extending the horizontal limits of o0il and ges pools in the :

State of Rew Mexico to imclude only such acreage as has been proveq
productive by actual drilling operations.”

(4) That the petitioners orn rehearing failed to show .
cause why the Commission should deviate from the aforementioned -
policy in the Bisti-lower Gallup 0il Pool.
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(5) 17That sultiiclent @ViIUGULE web wuuuwcvw -, -0
petitioners on rehearing, in addition to the evidence adduced
at the original hearing, to justify the establishmeat of 80-gcre
pror4tion units in the Bisti-lLower Gallup 0il Pool on a temporary
basis.

{(6) That 80-acre proration units should be temporarily

. estadiished in the Bisti-Lower Gallup Oil Pool and that all wells

drilled to or completed in said pool sbouid be located on a unit

" containing 80 acres, more or less, which consists of either the

North hxlf or the South half of a single governmental quarter

. section; and further that all wells drilled in the Bisti-lLower
- Gallup 011 Pool should be located within 100 feet of the ceater
- of either quarter-gquarter section; provided bhowever, that the

rules should not prohibit the drilling of a well on each of the

1‘quarter-qnnrter sections in an 80-acre proration unit.

(7) That the Secretary-Director of the Commission should

j=hsve authority to grant exceptions to the foregoing spacing and
- well location requirements without the neceesity of a formal hearing.

{8) That an 80-acre proration unit in the Bisti-Lower

: Gallup Oil Pool should be assigned an 80-acre proportional factor

| of two (2) for allowable purposes, and that in the event there is
! more than one well on an 80-acre proration unit, the operator should

; be permitted to produce the unit's allowable from said wells in
. ARY proportion.

(6) That any well which wae projected to or completed

" in the Bisti~jiower Gailup Gil Pool prior to the effective date of

this order should be granted an exception to the 80-acre spacing

. and well location requirements set forth above, and that any such

. excepted well should be assigned an ailcwable which is in the

. proportion to the standard 80-acre allowable that the well's

. dedicated acreage bears to 80-acres; provided however, that the

i allowable for any such excepted well should be increased to that

" of a gtandard unit upon receipt by the Commission of proper notice

. that such well has 80 acres decicated thereto.

IT IS THEREFORE ORDERED:

(1) That Order No. R-1068 dated October 8, 1857, be and

~ the same is hereby superseded by this order.

(2) That the application of Sunray Mid-Coatinent O1il
Company to extend the horizontal limits of the Bisti-lLower Gallup
011 Pool to include acreage which has not been proven productive
by actusl drilling operations be and the same is bhereby denied.

(3) That aay well which was drilling to or completed
in the Bisti-Lower Gallup 0il Pool prior to January 25, 1958,
be and the same is hereby granted an exception to the well location
requirements of Rule 3 of the Speciai Rules and Regulations for
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the Biedd T.owav oo 01 kel bheveinafier set lorth, and that

any such well which 18 l1oc&ied on a (ract COMpribiNg @LLIGY LBU
North hali or ths South halt oi & governmental quarter section

on which 80-acre unit there is located wore than one weil, be

and the same is hereby granted an exception ¢c the requirements

of Rule 2 of the Special Rules and Regulations heveinafter set
forth; further, that all such excepted we.is shaiil be assigned

an allowable effective at 7 o'clock a.m. Munitaln Standard Time,
March 1, 1258, which allowable shall besr the sawmwe proportion

0 the standard 30-acre allowabie for the HBisti-Lower Gallup Gil
Pool that the acreage dedicated to such well bears to 80 acres;
provided however, that the allowable for uway such excepted well

way be increased to {hat of a standard 30-ucre unit by the
dedication to the well of additional acreage sufficient to constitute
a standard 80-acre proration unlt, said allowable to become effect-
ive on the dute of receipt by the Commission of an amended Form
C-128, VWell lLocation and Acreage Dedication Plat, sbowing the
increased acreage dedication., Provided however, that no well shall
he aszsigned an 80-acre allowavie ip the Bisti-lower Gallup 0il

200l prior to March 1, 19838,

(4) That the eifective date of this oxder shall be
March 1, 1958.

(5) That this order shalil be of no further force nor
eifect after February 28, 1939.

(6) That a case be caliecd for the regular Commission

. hearing in January, 1839, to peramit all interested parties to appearx

and show cause why the Special Rules and Regulations hereinafter
set forth shouid be continuved beyond February 28, 1959.

{(7) That speciai pool rules for the Bisti-iower Gallup
Uli Pool bhe and the same are hereby promulgated as fcilows:

SPECIAL RULES AND REGULATIONS
FO2 THE BISTI-LOWER GALLUP CIL POGL

RULE 1. Aay well projected to or completed in the Lower

Gaullup formatlion within one mile of the boundaries of the Bisti-

lower Gallup Oil Pool shall be spaced, drilled, cperated, and
prorated in accordance with the Special Rules and Regulations
hereinafter set forth.

RULE z. All welis projected to or coupieted in the
Bisti-Lower Galliup Oil icol shall be located on a unit containing
80 acres, woré or less, which consists of eiiher the North haif
or the South half of a single govermmeantal quarter séction.

RULE 3. All wells projected to or completed in the Blsti-
lower Gallup Oil Pool shall be located within 100 rfeet oi the
center of either quarier-quarter section in the unit; provided
however, that nothing containec¢ herein shall be constrved as
prohibiting the drilling of 2 well on each of the quarter-quarter
sections in an 80-acre unit.
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Aidaade G Atin temas LLT) THmsctem md cha Normission may
grant exception:s to the requirements of Fiule 2 and, for topograpo-
ical reasons only, v the regulrements of Rule 3 above without

- notice and hearing where the gpplicaticn ig filed in due fornm,

- provided the applicants furnisl all operators within a 2640-foot
I- - radius of the subjocct well a copy of the spplication to the Com-
mission, and provided iurther that the Recretary-Director of the
Commission shall wait at least twenty days before approving any

- such application and that no such appiication shail be approved

| - over the objection of am ofiset operzior. In the event an ofiset
i operator obiccise to the appiication, the Commission sball consider
‘ " the matter conly afier proper ncilce and hearing. The applicaat

f - shall include with his application a 1igt of names an! addresses

' t of al)l the opevators within the radlus set forth above together

- with a stipulation that yroper actice of the application has been
. given sald ogzerators,

f RULE 5. An 80-acre proration unit ian the Bisti-Lower
" Gallup 011 Toocl shali be uesigned an 8J-acre proportionzl! factor
of two (2) for aliowable purposes, and in {he event there is more
than one well on an 80-acre proration unit, the operator may
produce the allowable assigned to the unit from said wells in any
! proportion.

i DONE at Santa Fe, New Mexico, ou the day and year
i hereinabove designated.

i
3

STATE OF NEW MuXICO
OIL CONSERVATION COMMID:.ON

L e

EDWIN L, MECHEM, Chairman

MURRAY E. MORGAN, Member

(¥t

A. L. PORTER, Jf., Member & Secretary

ir/




THE ATLANTIC REFINING COMPANY

INCORPORATE - 1870
PETROLEUM PRODUCTS

ATLANTIC RUILDING
DALLAS, TEXAS

RS

larcn 7, 1¢E8
’ - MAILING ADDRESS
P.O. 80X 2819

DALLAS 21, TEXAS

DOMESTIC PRODUCING DEPARTMENT
PRODUCTION DIVISION

T. C. FRICK, MANAGER :
. . STEPPE, CHIKF PET. ENGR ”

v
®R. O. CHILDERS, GEN L. DRILLING SUPYT, e
W. L. BOWSER, SUPT. OF NATURAL GAS ' ' A r/
M. A HAMILTON, SUPT. OF MATERIALS - N ")' (h ”
H. €. RRNZ, BUPY. OF CLERICAL AND RECORDS \‘\_/ /\ N ‘u
,/'”J( v
/

|

liew hexdco Cil Comnservailon Corriiision
107 Labry iall

Capitel fuildirg

Santa Fe, Lkew Mexico

Tentleanens

Tais letber concerns t..e rehearing on {ases i
h~106G-5, establisiing 80=-acre spacing in the
Cil Pool, San Juan County, lew lexico.

The aAtlantic Refining Company has a 160=-acre proven lease in the
Eisti-Lower 3allup (il Focl. We believe we cannoi develop our
lsase profitacly on LO-acre spacing. Aftdlantic te2lieves one well
will 3~ain at least £0 acres and any =2dditional wrilling would b
econonic waste.
Atlantic agress with the Commissicn's ruling estaolishing £0-acre
spacing and asks the Commission to leave 1t in effect,
Yours very truly,
," e

S S
7 R a2 o O
iruce Vernor
Zeservoir E£nginesr

cVirwy
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OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

January 17, 1958

Mr. Oliver Sein

Seth & Montgomery
P.0. Box 828

Santa Fe, New Mexico

Dear Sir:

On benslf of your client, Shell 0i1 Company. we enclose a copy of
Order R-1009-B issued Janusry 17. 1958 by the Dil Conservation Com-
mission in Case 1308.

Very truly vours,

A. L. Porter, Jr.
Secretary =~ Director

Encl.
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OIL CONSERVATION COMMISSION

e U BDWwA @

SANTA FE, NEW MEXICO

January 17. 1952

Mr. L. C. #hite
Gilbert. White § Gilbert
P.0. Box 787

Santa Fe. New Mexico

Dear Sir:

On behalf of your client. Sunray-Mid-Contirent 0il Company.

we enclose a copy of Order R~1069-B issuzd January 17, 1955. by
the 0il Conservation Commission in Case 130E.

Very truly yours.

A. L. Porter. Jr.
Secretary -~ Director

bp
Encls.




PACKN ULV
3HEZ3 Willatr Avenn.
Culver City. Calitarnia
VErmont 5.31€9
- » December 13th, 1957

QOil Conservation Commaission
State of New Mexico
Santa Fe, New Mexico

Gentlemen: -

It is our understanding that an additional meeting has been
called for December 18, 1957 relative to the 40-acre spacing
for oil wells in San Juan County, New Mexico. As we expressed
in our letter addressed to you prior to the last meeting of Sept-
ember 18, 1957, we are still of the firm conviction that 40-acre
spacing should continue in this area. Our Engineers at that time
completely satisfied us that one well would not drain 80 acres in
the Gallup series and we have had no information since to change
our opinion.

You, of course, recognize that the State of Utah has no pro-
ration or conservation plan, therefore there are no established
allowables. With the completion of the new oil line to California
and Jal, New Mexico from the Four Ccrners area, we feel that it
would be possible for a major portion of the capacity of these lines
to be taken from Utah. This would decrease the gross take from
New Mexico, which would of necessity reduce the taxes paid to
your State, and therefure reduce the amount of monies usable for
scbools and other purposes. In view of this possibility and in
order to protect themselves in this market where there is a sur-
plus of 0il and oil being hard to sell, perhaps the State of New
Mexico should increase the allowables in the Bisti area to protect
themselves against Utah taking the major portion of the deliveries
to the pipe lines,

We respectfully request that you make no change in the present
40-acre spacing which was established by your os¥der of Qctober
9th, 1957,

Very truly yours,

S ///_ P L
=T '/4 r/(/xf//mﬂv\
Jack Sullivan
js.c




THE ATLANTIC REFINING COMPANY

INCORPORATED - 16870
R PETROLEUM PRODUCTS
. ’ o ATLANTIC BUILDING
eI L, DALLAS, TEXAS

N . P
AL
. L
DOMESTIC PRODUCING DEPARTMENT MAILING ADDRESS
PRODUCTION DIVISION December 13, 1957 P.0.BOX 28189
T. C. FRIZK,. MANAGER DALLAS 21, TEXAS

V. K. BSTEPP, CHIEF PET. ENGR.

R. Q. CHMILDERS, GKN'L, DRILLING SUPT.

W, L. BOWSER, SUPT. OF NATUKAL GAR

N A HAMILTON, BUPT. CF MATERALS

M. C. RENZ, SUPY. UF CLERICAL AND RECORDS

New lMexico 0il & Gas Conservation Commission
107 Mabry Hall, Capitol Building
Santa Fe, New Mexico

Gentlemen:

This letter is about the rehearing on the Sunray id-Continent
0il Company spacing application in the Bisti (Lower Gallup)
oil pool, San Juan County, New Mexico.

The Atlantic Refining Company has a 160-acre undeveloped lease
which will be in the Bisti (lower Gailup) oil pool. Tiie balieve
we cannot develop our lease profitably on L0-acre spacing.
Atlantic believes one well will drain 80 acres and any addi~

-7 tional drilling would be economic waste.

Atiantic agrees with the Sumray Kid-Continent 0il Company's
recommendation for BO-acre spacing and asks the Commission to
approve it.

Yours very truly,

/:«\__

Bruce Vernor

Reservoir Engineer
BV:ow
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011 Conservation Commission 9 a.m., Mabry Hall, State Capitol, Santa Fe, NK

ALLOWABLE:

CASE 1337:

CASE 1338:

(1) Consideration of the o0il allowable for December, 1957.

(2) Consideration of purchasers' nominations for the six-
month period beginning January 1, 1958, for six prorated
pools in Lea County, New Mexico; also consideration of
the allowable production of gas for December, 1957, for
six prorated pools in lea County, New Mexico, and consider-
ation of the allowable production of gas from six prorated
peools in San Juan and Rio Arriba Counties, Rew Mexico for
December, 1957.

NEW CASES

Application of Gulf QOil Corporation for approval of a lease
automatic custody transfer system to receive and measure the
production from more than eight wells and for permission to
commingle the o0il produced from the McKee and Ellenburger
Pools underlying said lease in Lea County, New Mexico, and for
permission to produce the wells on said lease in excess of the
monthly sllowable {olerance for a limited peiiod of time.
Applicant, in the above-styled cause, seeks an order approving
a lease automatic custody transfer system for its Learcy
McBuffington Lease in Section 13, Township 25 South. Rauage 37
East, Lea County, New Mexico, to receive and measure the
production from more than eight wells, and further authorizing
the commingling of the o©il produced from the McKee and Ellen-
burger Pools underlying said lease, and further authorizing
the praoduction of t%e wells on said lease in excess of the
monthly allowable tolerance until such time as the lease
allowable is sufficient to fill and storage volume of the surge
tank.

Southeastarn New Mexico nomenclature case cailing for an
order for the creation of new pools and the extension of
existing pools in Lea and Eddv Counties, New Mexico.

(a) Create a new oil pool for Yates production,
designated as the South Lusk Pool and described
as:

Townskip 19 South, Range 32 East
SW/4 of Section 29

(b) Create a new o0il pool for Siluro-Devonian production,
designated as the Shugart Slluro-Devon1an Pool and
described as: .

Township 18 South, Range 31 East
SE/4 of Section 27




>
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(c)

(d)

(e)

(£)

()

(h)

1)

6 )

(k)

1)

Extend

Extend

Extend

Extend

Extend

Extend

Extend

Extend

Extend

Extend

the Crossroads Siaughter Ppol to include:

Township 9 South, Range 36 East
W72 W/2 of Section 29

the Drinkard Pool to include:

Township 22 South, Range 37 East
W/Z2 NE/4 oTF Sectior 27

the FEumont Gas Pool to include:

Township 20 Soutl:, Range 37 East
) ection

SW/4 of Section 24

the Rorth Gladiols-Devonian Pocl to include:

Township 12 South, Range 38 East
) ection

the West Henshaw-Grayburg Pool to include:
Township 16 South, Range 30 East

E/Z2 o Sectlon 18
N/2 NE/4 of Section 19

the Justis Ellenburger Pool to include:

Township 25 South, Range 37 East
SE/4 of Section 13 -
NW/4 of Section 24

the Maljamar Pool to include:

Township 17 South, Range 33 East
N/2 oI Section 17
S/2 SW/4 of Section 34

the Pearl Queen Pool to include:

Township 19 South, Range 35 East
y 74 oI Section

the San Simon Pool to include:

Township 21 South, Range 35 East

S/2 SE/4 of Section 29
NE/4 of Section 32

the Shugart Pool to include:

Township 18 South, Range 31 East
N/2 SW/4 of Section 26
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(m) Extend the Square Lake Pool to include:

Township 16 South, Range 29 East
N/2 §/2 of becticen 36
(n) Extend the Townsend Wolfcamp Pool to include:

Township 16 South, Range 36 East
Lots 12 & 13 ol Section b

CASE 1339: (a) Extend the Blanco Mesaverde Pool to incluvde:

Township 31 North, Range 12 West
All of Section 18

Township 31 North, Range 13 West
AIT of Section 24

N/2 of Section 25

(b) Extend the Aztec-~Pictured Cliffs Pool to include:

Township 29 North, Range 8 West
/2 of Section 30
W/2 of Secticn 31

Township 29 North, Range 9 West
AYY of Section 25
All of Secticn 36

(c) Extend the Canyon Targo-Pictured Cliffs Pool to include:

Township 25 North, Range 6 West

8§72 and NW/4 of Section 16
All of Section 17
E/2 of Section 18

(d) Extend the South Blanco-Pictured Cliffs Pool to include:

Township 24 North, Range G-West
N/2 of Section B
N/2 of Section 9

Township 25 North, Range 3 Yest
S/2 o1 Section 19

Township 25 North, Range 4 West
S/2 Section 24

Township 27 North, Range 6 West
All of Section 21

S/2 of Section 22

S/2 of Section 23

SW/4 cf Section 24

¥/2 of Section 25

All of Sections 26 and 27

N/2 of Section 28

N/2 of Section 34
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CASE 1325:

Township 27 North, Range 7 West
WW/4 Section 14 o

N/2 Section 15

N/2 Section 16

Township 28 North, Range 8 West
o ection

(e) Extend the Tapacito-Pictured Cliffs Pool to include:
Township 25 North, Range 3 West

S/2 ol Section 19
E/2 of Section 11

Township 26 North, Range 3 West
w2 of Section 20 il

(f) Extend the Bisti-Lower Gallup 0il Pool to include:

Township 25 North, Range 12 West
SW/4 Section 3 ]

(g) Extend the Verde-Gallup 0il Pool to include:

Township 30 North, Range 15 West
RE/Z Section 6

Township 31 North, Range 14 West
SE/4 of Section 7

Township 31 North, Range 15 West
SW/¥ of Section 20

NW/4 of Section 24

N¥/4 of Section 33

CONTINUED CASES

Application of Amerada Petroleum Corporation for an order
amending Order R-991 insofar as said order pertains to the
Bagley-Upper Pennsylvanian Gas Pool in Lea County, New Mexico,
to extend the horizontal limits of said pool, and to provide
for standard drilling units of 320 acres. Applicant, in the
aboeve-styled cause, seeks an order extending the Bagley-Upper
Pennsylvanian Gas Pool to include the W/2 SW/4 of Section 2;
N/2, SE/4 and N/2 SW/4 of Section 3; N/2 and N/2 SE/4 of
Section 4, all in Township 12 South, Range 33 East; the S/2
and S/2 N/2 of Section 33; S/2 and S/2 N/2 of Section 34, all
in Township 11 South, Range 33 East, Lea County, New Mexice.
Applicant further requests the establishment of 320-acre
spacing and drilling units in the Bagley-Upper Pennsylvarian
Gas Pool and such other rules and regulations as the Commission
may deem necessary for the purposes herein stated.
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Application of Texas Pacific Coal and 0il Company for an Y
order immediately terminating gas prorationing in the Jalmat !
Gas Pool; or in the alternative, rovising the Special Pool
Rules for the Jalmat Gas Pool in Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order immediate-
ly terminating gas prorationing in the Jalmat Gas Pool, or in
the alternative, an order immediately cancelling sll accumulated
underproduction and redistributing such underproduction to over-
produced wells in the Jalmat Gas Pool, and requiring gas
purchasers to nominate a sufficient amount of gas from the

pool to permit wells from which purchasers are able to take gas
to have an allowable equal to their actual production, and upon
this basis to thereafter balance the pool production at the

——

end of each proration period, and establishing deliverability /
of gas wells as a factor in the proration formula for the pool,
and establishing a maximum amount of gas which may be taken

from any well in the pool during & specified period of time.

Applicant further requests the Commission to issue such further /

order or orders as will bring the pool immediately into balance
and maintain such balance without waste and without abuse of
applicant's or others' correlative rights.
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Decenmber 27, 1u57

RZ: Case No, 1308, Rehearing
on Bisti Spacing

fr., A. L. Porter, Jr.

Secretary - Director

New Mexico Cil Conservation Commission
Box 271

Santa Fe, New llexico

Dear Iir. Porter:

We enclose herewith a tabulation of the complietion
dates and production from certain wells which were
the subject c¢f rehearing on Bisti spacing. Mr.
Errebo requested that this information be furnisned

to the Commission. A4 copy of the tabulation has
also been sent to IMr. EZrrebo.

You will notice that Well 23-15 had considerable
fiuid production in November. This well is an
interior well on the particular lease and most,
if not ali, of the fluid produced by this well
was used on the same lease for frac purpcses.

With regards,

Very truly yours,
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Well No,

11-9
12-9
21=9
22-9
31-9
32-9
41-9
42-°

13-10
14-10
23-10
24-10
31-10
33-10
34-10
43-10
4410

12-15
14-15
21-15
23-15
31-15
32-15
L1-15

Note:

T25N, R12W

Section

O 0000000

10
10
10
10
10
10
10
10
10

15

15
15
15
15
15

A.C. denotes "awaiting completion” .

Comp, Date

A.C.
11-21-56
12-29-56

A.C.

[‘LQC.
12-8-56

A.C,

A.C.

12-17-57
0-8-56
L.C.
A.C.
A.C.
11-13=-57
11=12=57
8-12-57
A.CQ

6-9=57
7-1=57
A.C.
9-20-57
10-30-57
8-23-57
9-16-57

November Production

Days

11 o1 1 o0l

1 ol

1 oo

ocNh=1l OW

Gil

bbl.

11t o1t ool

ol

joocot |

780
0

2652

239
0
0

Gas
¥ef

11 o1t ool

t 1 Ol

{ 001

825
0

1497
168

0
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DOCKEYT: REGULAR HEARING DECEMBER 18, 1957

- 0il Conservation Commission 9 a.m., Mabry Hall, State Capitol, Sauta Fe, NM

ALLOWABLE: (1) Consideration of the o0il allowable for January, 1958.

(2) Consideration of purchasers' nominations for the six-
month period beginning February 1, 1958, for six
prorated pools in San Juan and Rio Arriba Counties,

New Mexico; also consideration of the allowable
production of gas for January, 1958, for six prorated
pools in Lea County, New Mexico, and consideration of
the allowable production of gas from six prorated pools
in San Juan and Rio Arriba Counties, New Mexico, for
January, 1958.

NEW CASES

s — — — —

CASE 1353: In the matter of the hearing upon the motion of the 0Oil
Conservation Commission to permit all operators in San
Juan, Rio Arriba, Sandoval, and McKinley Counties, New
Mexicoe, to appear and show cause why any well or wells in
that area should be granted an exception to prorationing.

CASE 1308: (Rehearing) 1In the matter of the rehearing requested by
Sunray Mid-Continent 0il Company, et al, for reconsideration
- by the Commission of certain portions of the application in
Case 1308 for the temporary establishment of uniform 80-acre
well spacing and promulgating Special Rules and Reguiations
in the Bisti-Lower Gallup 0il Pool.

e - ——

CASE 1354: Southeastern New Mexico nomenclature case calling for an
order for the creation of new pools and the abolishment,
redesignation and extension of existing pools in Lea, Eddy
and Roosevelt Counties, New Mexico.

(a) Create a new 0il pool for Pennsylvanian production,
designated as the North Allison-Pennsylvanian Pool, and
described as:

Township 8 South, Range 36 East
Section 36: KNw/4

(b) Create a new c¢il pool for McKee production, designated
as tre Justis-McKee Pool, and described as:

Township 25 South, Range 37 East
Section 24: NE/4 :
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i (c) Create a new gas pool for Siluro-Devonian production,
designated as the Shugart Siluro-Devonian Gas Pool, and
described as:

Township 18 South, Range 31 East
Section 27: SE/4

(d) Define the vertical limits of the Vacuum~Seven Rivers
Pool to be the Yates formation rather than the Seven Rivers
formation and redesignate the said Viucuum-~Sevsn Rivers Pool
as the Vacuum-Yates Pool, to comprise:

Township 17 South, Range 35 East
Section 34: RW/4

(e) Extend the Vacuum-Yates Pool to include:

Township 17 South, Range 35 East
Section 27: S/2
Section 33: E/2 NE/4

(£f) Extend the Cave Pool to include:

Township 17 South, Range 29 East
Section & SE/4

} (g) Extend the East Crossroads-Devonian Pool to include:

Township 9 South, Range 37 East
Section 19: S/2 S/2
Section 30: W/2 NE/4 & NW/4 SE/4

(h) Extend the East Echols-Devonian Pool to include:

Township 11 South, Range 38 East
Section 9: S/2 SE/4
Section 16: NW/4

(1) Abolish the North Gladiola-Devonian Pool described as:

Township 11 South, Range 38 East
Section 31:;: } VA
Section 32: W/2 & SE/4

Township 12 South, Range 38 East
Section 5. All

Section 6: E/2 & SW/4
Section 7: N/2
Section 8: N/2 & N/2 SwW/4

(i} Extend the Gladiola Pool to include:

Township 11 South, Range 38 East
Section 31: E£/22
.Section 32: W/2 & SE/4
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CASE 1355:

(k)

1)

(m)

(n)

(o)

Extend

Extend

Extend

Extend

Extend

Township 12 South, Range 38 East
Section 5- K11

Section 6- E/2 & SW/4

All of Sections 7 & 8

Section 18: NW/4

Section 30: N/2 NW/4

the Grayburg-Jackson Pool to include:

Township 17 South, Range 31 East
Section 10: W/2 NW/4

the Penrose-~Skelly Pool to include:

Township 21 South, Range 37 East
Section 30 E/2 SW/4

the North Shugart Pool to include:

Township 18 South, Range 31 East
Section 10:; S/2 NE/4

the Bagley-Upper Pennsylvanian Gas Pool to include:

Township 12 South, Range 33 East
Section 10: NE/4

the Justis Gas Pool to include:

Township 25 South, Range 37 East
Section 36. NW/4

Northwestern New Mexico nomenclature case calling for an
order for the creation of a new pool and the extension of
existing pools in San Juan and Rio Arriba Counties, New Mexico.

(a)

Create

a new oil pool for Gallup production, designated

as the Gallegos~-Gallup 0Oil Pool and described as:

Township 26 North, Range 11 We=t

Section 6- SW/4
Section 7: All
Section 8: S/2
Section 17: w/2
Section 18;: All

Section 20: NW/4

Township 26 North, Range 12 West

Section 1: SE/4
Section 4: SwW/4
Section 5: All
Section 6: NE/4
Section 8- E/2

All of Sections 9, 10, 11, 12, & 13
Section 14. E/2
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Township 27 North, Range 12 West
Section 30: S/2

Section 31: N/2 & SE/4

Section 32; Sw/4

Township 27 North, Range 13 West
Section 35 NE/4
Section 36: N/2

(b) Extend the Blanco Mesaverde Pool to include:

Township 26 North, Range 2 West
Section 7: ATl o
Section 8: wW/2

(c¢) Extend the Ballard-Pictured Cliffs Pool to include:

Township 26 North, Range 8 West

Section 5: SW/4
Section 8: w/2

(d} Extend the Otero-Pictured Cliffs Pool to include:

Township 23 North, Range 6 West
Section 1: N/2

Township 24 North, Range 4 West
Section 19: S/2

Township 24 North, Range 6 West
Section 14: S/2

(e) Extend the South Blanco-Pictured Cliffs Pool to include:

Township 25 North, Range 5 West
Section 1:  N/2 & SE/4

Township 26 North, Range 5 West
Section 22: N/ 2 -
Section 25: All

Section 26: E/2

Section 35: NE/4

Section 36: All

Township 27 North, Range 6 West
Section 13: sw/4

Section 22; N/2

Section 23: /2

Section 24: NW/4

Township 27 North, Raunge 7 West
Section 11: All




Docket No. 37-57

(f) Extend the Bisti-Lower Gallup Oil Pool to include:

Township 25 North, Range 11 West
Section 24: SE/4 o

(g) Extend the Verde-Gallup 0il Pool to include:

Township 31 North, Range 15 VWest
Section 13: S/2 .

Section 24: NE/4

Section 27: SW/4

Section 28: E/2 & SW/4

ir/
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DELHI-TAYLOR OiL CORPORATION
CORRIGAN TOWER

DALLAS |, TEXAS

W, . C.SMITH
VICE PRESIDENT

December 26, 1957

Mr. A. L. Porter

Secretary Director

hevs Mexico Oil Conservation Commission
P. 0. Box 871

Santa Fe, New Mexico

Dear Mr. Porter:

Delnhi~Taylor owns working interest or royalty interest in an
extremely large area in San Juan County. Some ot this acre-
age lles in the viclnity of the proposed extension of the
Bisti Lower Gallup Pool, namely in Sections 3, &, 17, 27, 28,
25, 30, 31 and 33 of T 26%, R 11W. Some of this acreage has
had wells drilled and completed in the Lower Gallup formation.

Mr. Wallace Tucker, Petroleum EZngineer representing Delhi-
Taylior 0il Corporation in Dallas, Texas, attended the hearing
on September 19-20 and the re-hearing on December 19-20
regarding the application for B0-acre spacing for the Bisti
Iower Gallup Pool in San Juan County. Considering the testi-
mony that has been presented at the hearings before the New
Mexico Qil Conservation Commission, it is our opinion that
it is not feasible to develiop the lower Gallup Formation on

40-acre spacing. We therefore urge that the 80-acre spacing
should be adopted.

Yours very truly,
Z//Zé')/f)%[%
W. C. Smith

WCS:WT:r
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AOlL COINSFRVATION FAMMICSI™N
P. 0. BOX 871
SANTA FE, NEW MEXICO

November 5, 1947

¥re L. ©, Vhite
Gilbert, White % Gilbert
P.0. Box 787

Santa Fe, New Mexico

Dear Sir:
On behalf of your c¢lient, Sunray Mid-Continent 0il Company, we
enclose a copy of Orier R-1059-4, Oriar for Pehearing, issued

November 4, 1957, by the Uil Conservation Commission in Case 130:.

Ver:: truly wours,

A. L, Porter, Jr.
fegretaryry - [Hractor

Enzl.



OdlL CONSERVATION COMMISSION

P M ROYX B7Y
SANTA FE, NEW MEXICO

November 5, 1957

Mr. Cliver Seth
Seth & Montgomery
P.OCs Box BZ22

Santa Fe, hew Mexico

Dear Sir:

On behalf of your client, Shell 0il Company, we enclose a copy
of Order E-1049-A, COrder {or l‘ehearing, issued November &4, 1957, by
the uvil Conservation Comrission in Case 1308.

Yery trily vours,

A. L. Porter, Jr.
feeretary -~ Director

bp
Encl.
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AS AN INTERESTED PARTY IN THE CARSON UNIT OPERATED BY
SHELL FOR A DEVCLOPMENT PROGRAM SUBMITTED TO THE USGS
WE ARE FACED WITH REQUEST FOR APPROVAL OF 40 ACRES,
[HOWEVER, WE RESPECTFULLY REQUEST ADVISE AS TO WHETHER
OR NOT REHEARING HAS BEEN GRANTED BY THE OIL CONSERVATION
COMIISSIONe PLEASE ADVISE DISPOSITION OF REHFARING
REQUESTS=
GEORGE W SELINGER SKELLY OIL CO=

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS TONCERNING ITS SEXVICE
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/ DOMESTIC SERVICE \

Check the class of service desired;
otherwise this message will be
sent 2s 2 fast telegram

TELEGRAM

s WESTERN UNION

~/ INTERNATIONAL SERVICE \

Check hy class of servicedesired;
othurwise the message wilt be
sznt at the full rate

FULL RATE

1206 (4-53)

DAY LETTER E ! E !l ,E,GRAM LETTER TELEGRAM
NIGHT LETTER 7 W. P, MARSHALL. rrzsioEuy N\ SHORE - SHIP
NO. WOS.-CL. OF SVC. | PD. OR COLL. CASH NO, CHARGE 10 THZ ACCOUNT OF TME FILED

OIL CONSERVATION COMMISSION

]D&35 ReMe

Send the f lowing message, subject to the tevms ox back heveof, which ave hereby agreed to

4 OCTOBER 31, 1957
GECRCE %, SELINGER

SKELLY OIL COMPANY

- COMMISSION HAS DECIDED TO GRANT REHEARING, ORDER WILL FOLLOW.

A. L. PORTER, JR.
SECRETARY - DIRECTOR




SUN UlL LumMrAivi LIT MY
| SPECIAL DELIVERY

’ DENVER CLUB BULLLING
P. S JUSTICE

MANAGE R BN DENVER 2. COLORADD
November 1, 1957

The New Mexico 0Oil Re: Case No. 1308
Conservation Commission Order No, R-1069
107 Mabry Hall
Capitol Bullding
Santa Fe, New Mexico
Attention: Mr, A, L. Porter, Jr,,
Secretary

Gentlemen:

Reference is made to Order of the Commission dated Octcber 9, 1957
under Case No. 1308 in which the Application of Sunray-Mid-Continent
011 Company for an Order establishing uniform 80-acire well spacing
in the Bistli-Lower Gallup Pool was denied,

Sun 01l Company 1s serliously conzerned with the effect of the refusal
of the New Mexlico 0il Conservation Commission to establish an Order,
on a temporary basis, for 80-acre spacing in the Bisti Field. The
magnitude of the effect of thlis Order in such a critical matter
necessitates our urging that the Commission grant the Application

for Rehearing dated October 25, 1957 and filed by The British American
01l Producing Company.

The Commission's Order of October 9 denying the Applicatlon of Sunray-
Mid-~Contlinent has created a situation so seriously critical as to
requlire, in our opinion, a re~examination of the matter including
consideration of new evidence which will be presented if a rehearing
1s granted,

In view of thz fact that we are firmly convinced that 40-acre well
spacing will result in underground waste and further cause great
hardshlp by requiring the expenditure of large sumc of money whilch
may not be required to adequately drain the reservoir underlying
the Bisti Lower Gallup 011 Pool, we urgently request ti.z Commission
to favorably consider the aforementioned Application for Rehearing
in light of the provisions of Chapter 65-3-14(b) of the New Mexico
Statutes Annotated which authorize the Commlssion to consider
economic loss caused by drilling unnecessary wells,

Very truly yours,

SUN OIL COMPANY




' SKELLY OIL COMPANY

;
- - -

TULSA 2. OKLAHOMA

PRODUCTION DEPARTMENT
C. L BLACKSHER. MANAGER

October 28, 1957

Re: Rehearing Order No. R-10469
Case No. 1308

New Mexice 0il Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

Gentlemens:

Skelly 0il Company respectfully requests a rehearing on
Order No. R-1069 Case No. 1308, and we understand similiar requests
for rehearing have been filed by Sunray Mid-Continent and other
interested parties. We respectfully request that the Commission set
the matter of rehearing down for oral argument as expeditiously as
possible, so that early rehearing merits can be hearc by this
Honorable Commission,

Skelly 0il Company's basis for a rehearing are as follows:

(1) That said order in Finding No. 5 indicates that
applicant has failed to prove that the Bisti Lower Gallup 0il Pool
, can be adequately drained by an 80-acre well spacing pattermn. In
; this regard, Skelly 0il Company desires to indicate that such fail-
ure, if any exists, is due to the fact that there has been insufiicient
time to conduct proper w:ll interference tests, and such that have
been hastily taken, was as indicated at the hearing, so taken hurriedly
in an agttempt to gain this information in time for the hearing.

(2) That tae testimony at the hearing overwhelmingly indi-
cated that there has been inadequate development up to the present
tine for the area estimated to be productive, on which to adequately
evalnate all those factors necessary for a proper permanent spacing
and as indicated in said order Finding No. 2, a large amount of acreage
has not yet been proven productive indicating that a conziderable
amount of drilling anddevelopment is necessary.




New Mexico Oil Conservation Commissinn -2- October 28, 1957

(3) That this Commission should in its proper function,
seriously consider a procedure for instituting temporary spacing
in an area where there is inadequate drilling and information evaluated
therefrom, a2s was shown in this case by testimony and by its own order
No. R-1069, in providing a preliminary development period in the field's
history until such time as a proper and permanent well density can be
indicated.

(4) That based on these factors Skelly 0il Company believes
that this Commission should adopt the 80-acre temporary spacing for a
limited time, during which time proper facts can be ascertained, as to
what area a well can adequately drain, since said Order No. R-1069 does
not affirmatively indicale the adequate drainage of a well in the Bisti
Lower Gallup oil pool and that in order to accomplish the avowed purpose
of sald order and the delegation of authority to the 0il Conservation
Commission by the legislature in such determination that the Commission
should provide for periedic well tests, gas-oil ratio tests, bottom hole
pressure tests and other tests to indicate interference or adequate and
proper drainage in the Bisti Lower Gzllup Oil Pool.

Respectfully submitted,

SKELLY, OI1. COMPANY

-~

7 Geo}gf W. Selinger /
)0 6

r

/MQUM%
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BEFONE THE UIL CUNSOAVAL ivat uv:tid onda v

CF THE STATE OF Niw MEXICO

IN THE MATTER OF THE APPLICATION OF
SUNRAY MID-CONTIRENT GIL COMPANY FOR

AN ORDER EXTENDING THE HORIZONTAL LIMITS
OF THE BISTI-LOWER GALLUP CIL POOL IN
SAN JUAN COUNTY, XNEW MEXICO, AMND TEM- CASE NC. 1300
PORARV ESTABLISHING UNIFPORM 8Q-ACRE
WELL SPACING ARXD PROMILGATING 3PECIAL
RULES AND REGULATIONS FOR 3AID PCOL.

APPLICATIOR FOK REHEARING

TG THE OIL CONSERVATICN COMMISSION OF THE STATE OF NegWw MEXICO:
Comes now Fnillipa Petroleum Ccmpany ang respectfully
applies to the Commission for rehesring ln the sbcove captioned

matter, and in support thereof, would show:

l. Thet by eprplication filed by Sunray Mid-=Ceontinent O1l
Company an order of the Commission extending the hbrizontal
limits of the Bistli-Lower Gallup 01l Pool, San Juan County,

New Mexico, and for the =zsteblishment of pool rules as mors
fully set out in the application was sought.

2. That Phillips Petroleum Company is the owner of inter-
e8ts8 in the Bigti-Lower Gellup 0il Pocl in San Juan Countw,

New Mexico: i3 & participant in the Carson Unit within said
pool; ano 18 participating 1n 2 piiot irjection prograrm for
pressure maintenance in saic pooi,; 2ac is an interested party
perticivating In tne abore capticnsl cear. That after hearing,
the Commission, uncer dats of Setes=r 7, 13537, ~&8ds and entered

1ts order denyine the appiricetion "n 211 rasvecis.

3. That sinee the Tilir- ol tow cricinzi aprlication ang
gubseguent to ths roneiv owrasn, Voo wetinlonesr snd others

-




$mtepemve. 0. Gt asreg sgultional reservolr, enginesringe,
s oo os adermation, whieh 1s pertinent snd essential
To A Linma coefaraination ¢f this case, ana, on rehesariug, 1if
srantec, petitlciier proposes to of Ter additlonal testimony on
thess metters.

ive That petitioners believs the Commissicn erres in 1its

findins No. 5, in Jrder No, hH-l062, tner

e belng nc substantial
evidence In the recora that ors well will not sdeguately drain
and develop 6C scres in the Bisti-Lower @allup 01l Puocl.  That
Instead the propondsrance i the evidencs shows, &né the fscts
now known anc presently existing support tre conclusion that
one well will efficiently and ecomnomicalliy gralrn and develop
{0 acres without impairwent of correlativs riphts sad thet such
a spacing pattern will result in the prevontion of waste and
result in the greatesat ultimete recovery of cil from the reser-
volr.

5. That the order of the Commission clearly violates the
provisions of Section 6S5-3-1y (b), Naw Mexico Statutes, 1953,
Annotated, &3 amended, which proviges:

The Commiasion maRy establish a proration unlt

for sach pool, Bsuch being the area that can te ef-

ficiently and economically drainec¢ ana developed by

one Well, and in 8o dolng the Commission shall cone

sider the economic loss caused by the drilling of

wmnecessary wells, the protectlon of correlative

rights, including thoese of royalty owners, the prevention

of waste, the avcldance of the auvgmentation of risks

arising from the érilling of an excessive number of
wells, and the prevention of reduced recovery which

might wesult from the drilling of too feaw wells.
ahd that the development of this pool on g L0~acre specing
pattern will he conduclve tos waste anc result in the drilling
of an excesslive nurber of wells.

4, That the provisions of Order Nc. R-1069, if permittead

to remain in effact, will result in irreparabis Injury to the

epplicant and to others simlilarly situsted.

«Da




"y

7. Thet the ordsr compleined of 1is unlawful and unreascon-

able and oot suppnrted by the evidence ln the record.

e That 1in orvsr to preveut wastes, protect correlative
rights, end bring abcut ean orderly development of +hs pool, the
horizental 1imitas of the pool shoulc te extended as proposed
In the orisginal applicatlon.

WHEREFORE, Petitioner prevs that this application for
rehearing re granted and that the abcve captioned matter te
set for rehearins for the purrose of re-considering the record
herein and for the [further purpose of receiving additional
testimony and evidence as to the reservolr informastion, engineer-‘
ing information, and econcmic information, and for all other
purposes; and for the receipt of oral and wrltten statements
and argument and that after notice anu rehearing as required by
law, the Commission enter its order approving ths application
as applied for by Sunray Mid-Continent 011 Company in the

above captioned case.

Respectlfully submlttsq,

PHILLIPS PETRCLEUM COMPANY

Brt: W.

Attorneys for Petitioner

omm——
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P8 X AS HOMBANY

AP MM HAANAAR o

LEGAL CEPARTMENT
ANGHS A DAVIDSCON
GENEREL ATTORMEY

CEC'L R BUCKLES
FRANCIS QM SEARLE

ASSHISTANT GENERAL ATTORNE'S

SINCLAIR Ot BUILDING

Lt S -D4

TOLSA , OMLAMONMA

Cctober 25, 1957

Mr. A. L. Porter

Secretary-Director

New Mexico 0Oil Conservation Commission
107 Mabry Hall

Capitol Building

Santa Fe, New Mexico

Dear Sir:

Herewith the original and two copies of an
Application for Rehearing in Case No. 1308, being
the order relating to the Bis*i Lower Gallup CQil
Pool in San Juan County, New Mexico. Will you
please file same in said cause.

Yours very truly,

N WWC

!

i James H. McGowan

JHM: bb
enc,

*

-

THOMXS W GALEY

ROBERT E GILL, JR

PHILLIP J KRAMER

MIRIAM LASHLEY

JAMES H MEGOWAN

REX SHORT

WILLIAM M TA¥LOR
ATTQORNEYS



BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE GF NEW MEXTCO

APPLICATION OF SINCLAIR OIL & GAS COMFANY
FOR REHEARING IN CASE NO. 1308 CONCERNING
THE APPLICATION OF SUNRAY MID-CONTINENT
OIL COMPANY FOR AN OFDER EXTENDING THE
HORTZONTAL LIMYTS OF THE BISTI LOWER GALLUP
CIL POOL, SAN JUAN COUNTY, NEW MEXICO, AND
TEMPORARILY ESTABLISHING UNIFORM B0-ACRE
WELL SPACING, AND PROMULGATING SUCH RULES
AND REGULATIONS FOR SAID POOL.

CASE NO, 1308
(Oxrder No. E-1069)

st N’ "Napast Sng? o’

APPLICAIION EFCR RBEHEABING

COMES NOW Sinclair 01l & Gas Company and respectfully alleges
and states that the Commission has erred in entering its Oxrder No.
R-1069 dated October 9, 1957 in Case no. 1308, in the followirg par-
ticularss

l. That Findirng of Fact No. 3 in said Order is in error in
that the horizontal limits of any oil or gas poel should include
all acreage overlying a pool, as defined in the Rules and Regula-
tions of the New Mexico 0Oil Conservation Commission and as indicated
by acceptable geological and engineering cata, rather than being
limited to acreage actually developed.

2. That Finding of Fact No. 5 in said Order is in error in
that the evidence presented to the Commission and which could be
presented at a rehearing shows that one well in the Bisti Lower
Gallup 01l Pool will efficiently and economically drain 80 acres.

3. That Finding of Fact No. & in said Order is in error in
that develog.ent of the Bisti iower Gallup 0Oil Pool on the uniform
40-acre well spacing pattern, in accordance with the general Rules
and Regulations of the 01l Conservation Commission, will result in
both economic and physical waste. ‘

4. That that portion of Order iio. R-1069 denying the appli-
cation is in 2rror in that development on a spacing pattern of less
than 40 acres will result in the drilling of unnecessary wells, thus
causing economic waste, and will result in portions of said Bisti
Lower Gallup 031l Pool not being develcped, thus causing physical
waste by leaving oil in the ground that cculd be and would be re-
covered in an 80-acre spacing pattern.

WHEREFORE, Sinclair 21l & Gas Company prays that the New Mexico
01l Consexrvation Commission grant a rehearing in this matter, as pre-
vided in its Ruie 1222, and that same be set down for furthexr hearing
and that notice thereof be given according to laws that upon said re-
heaxing, a temporary order be entered creating the Bisti Lower Gallup




04l Pool for production of ofl and gas from the .ower Gallup Pool or
commnn sourca nf cunnlv wivthin the area deccrihad in the ariacinal

agglicatlon in this cause, and that BU-acre proration units be es-
tablished; and that such further order be entered as the evidence
adduced at such rehearing shows is proper and necessary.

SINCLAIR OIL & GAS COMPANY

2
Byl £ W?%@/

James H. McGowan
Its Attorney
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IN THE MATTER OF THE APPLICATION OF
SUNRAY MID-CONTINENT OIL COMPANY FOR
& mMeMDNRARY GRDER CREATING THE BIsT]

LOWER GALLUP O1lL POUL, SAR uusiv vouaid, rad w1308
NEW MEXICO, ESTABLISHING UNIFGRW¥ EC-ACRE
PRORATION UNITS AND WELL SPACING, AND ORDER NC, R-1069

PROMULGATING SPECIAL RULES AND REGULATIONS
FOR SAID POOL,

APPLICATIOCN

— — m— a—— — — = e = — m——

TO THE HONORABLE OI), CONSERVATION COMMISSION OF THE STATE OF NEW
MEXICO:

COMES NOW The Texas Company and respectfully requests
that a re-hearing be set for the above styled case in order that
new infcrmation in the form of individual well and reservoir per-
formance data may be presented for a determination of the area
that may be efficlently and economically drained by one well. The
Texas Company respectfully requests that a date for re-hearing be
set at the earliest possible date following the November 15
statewide hearing and that such request for re-hearing be granted
in the interest of preventlcn of waste and the protectlon of cor-

relative rights.
Dated this 23rd day of October, 1957.

THE TEXAS COMPANY

! By y{éd 7)'2'&4/1-«44/

. W. Folmar
Assistant Division
Petroleum Engineer
P. 0. Box 1720

Fort Worth 1, Texas




o pre SOUFHERN UNION GAs GoMPANY
v e BURT BUILDING
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October 25, 1957

New Mexicc 0il Conservation Comaission
P. 0. Box 971

Santa Fo, New Mexico

Re: Case No. 1308

Gentlemen:

We are advised thet within the next few days Sunray
Mid-Continent 0il Company will be filing with your Commission
a request for rehearing in the above case, which invclves
their request for a temporary establishment of 80-acre spac-

ing for the Bisti-Lower Gallup Oil Pool in San Juan County,
New Mexico.

Zubsequent to the hearing held in this case on Saptember
18, 1957, a considerable amount of additional information has

become available with regard to its subject matter. According-
1y, we _chpeur in, and earnestly urge favorable consideration

by the Commission of, the application for reuearing referred
to above.

Very truly yours,

SOUTHERN UNION GAS COMPANY

»
By C/‘
Vice Presidegz



PRODUCTION & EXPLORATION
SOUTHWESTERN REGICN MIDLAND. TEXAS

Tirvane (wa. (Ravipasnr

A et Y e ademd e i Sk wvach A & i
A DIVISION OF MONKANTO CHEMICAL COMPANY

.......

. T
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602 W. MISSOURI ST

October 25, 1957

New Mexico (il and Gas Commission
107 Mabry Hall - Capital Building
Santa Fe, New Mexico

Attention: Mr, A. L. Porter, Jr,
Secretary Director

Gentlemen:

Ca October 8, 1957, the Hew Mexico Oil Conservation Commission signed its
Order R-1069 (in Case 1308) denying the application of Sunray Mid=Continent
Cil Company for approval of 2 temporary eishty-acre spacing plan for the
Bisti-Lower Gellup Oil Pool in San Juan County, New Mexico, becanse (1) "The
applicant failed to prove tnat the Bisti=Gallup 0il Pool can be adequately
drained for an eighty-acre well spacing plan™ and (2) "The spplicant propos-
es to include within the horizontal limits of the Bisti-Iower Callup Oil Pool
a large amount of acreage, which has not yet been proven productive’,

Monsanto Chemical Company respectfully xequests the New Mexico 0il Conserva-
tion Commission to grant a rehearing of Case 1308 at its comnvenience during
the month of December, 1957, because of certain data obtained subsequent to
the hearing of Case 1308, which, in the opinion of Monsanto Chemical Company,
proves that one well can adequately drain eighty acres in the Bisti-Lower
Gallup Oil Pool,

Very truly yours,

Kegional Manager

WA/ AWW/1et




FHARLE': 8 WALLAU_
SERERAL COUNS

R T WlLKlr\Cor\ JR
SOCATE GirdRAL TN

FRANK C BOLTON JR

WENDELL J. DOGGETT
JACK E. EARNEST
SAM H. ¥IELD

ROY C. LEDBETTER
ROSS MADOLE
WALLACE G. MALONE
ROY L. MERRILL

RAYMOND M. MYERS
FLOYD B. PITTS
WILLIAM S, RICHARDSON
WILLIAM H. TABB

JACK VICKREY

ATSI5LANTS

MA()NOLIA PETROLEUM COMPANY

) ‘ " lA}SOCONY MOBIL COMPANY

LEGAL, DRbNpAIMENT.

P. O BOX 900
DALLAS 21, TEXAS

October 28, 1957

Re: Case No. 1308 - Application of Sunray
Mid-Continent 011 Company in regard to
the Bisti-Lower Gallup 0il Fool, San
Juan County, New Mexico

New Mexico 011 Conservation Commission
P. 0. Box 871
Santa Te, New Mexico

Gentlemen:

This 1s in confirmation of telegram directed
to the Commission today concerning the above styled
matter.

On COctober 9, 1957, the Commlssion issued its
Order R~1069 denying the application of Sunray Mid-
Continent Ol11 Company. It 1s our understanding that
Sunray Mid-Continent (il Company intends to file a motion
for rehearing in this case.

In our opinion there 1s additlonal information
not presented at the original hearing which is of suf-
ficient importance to justify a rehearing. Therefore,
Magnollia Petroleum Company Jolns Sunray Mid-Continent
011l Company in filing application for rehearing in this

matter.

Respectfully submitted,

olla Petroleum Col pany

cc: Mr., Burns H. Errebo
Sunray Mid-Continent 011l Company




GENERAL OFFICES 1 L.
120 BROADWAY NEW YORK

N
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AMTERADA PETROLETM CORPORATION '
- oo T
BEACON BUILDING
l\p O BOX 2040
TULsa 2, OKLA,
ROBERT J. STANTON - A H. D. BUSHNELL
GENERAL COUNSEL R . HARGCLD J. FISHER
' JOAHszlssz:'lrLéEENRERAL COUNSEL LEGAL DEPARTMENT ROBERT T. JAMES
POBERT E. LEE
JAMES C. MCW!LLIAMS
October 25, 1957 VIRGIL C. MORELLE
ARDEN E. ROSS
ATTORNEYS

01l Conservation Commission

: State of New Mexico

: P.0.Box 871

5 Santa Fe, New Mexico

Re: Application of Sunrey Mid-Continent

, 0il Company for Rebhearing of Case

f No. 1308, concerning the Bisti Lover

i Gallup 0il Pool, San Juan County,
New Mexico, for establishing uniform

: 80-acre well spacing and proration

: units In said Pool.

Gentlemen:

Enclosed are original and two copies of Amerada Petroleum
- Corporation's Application for rehearing of captioned cause.

HE. D. Bushnell ‘
HDB:FC
Encls.

Air Mail




T GO SNFE PRIAPVESES

BEFORE THE CONSERVATION CUMMISSION OF THE STATE OF WEW MEXICO ~.

IN THE MATTEX OF THE APPLICATION OF

SUNRAY MID~-CONTINENT OIL ZOMPANY FOR

REHEARING OF CASE NO. 1308, CONCERNING

TR DTOMY TAUER RATIIP OTT. POOL IN SAN CASE NO. 1308
JUAN COUNTY, NEW MEXICQ, ¥OR THE PURPUs

OF ESTABLISHING UNIFORM 80-ACRE WELL

SPACING AND PRORATION UNITS FOR SAID

POOL.

APPLICATION FOR REHEARING

Comes now Amerada Petroleum Corporation, party to caption case,
and files this its application for rehearing and in support thereof states
the following:

1. That this Commission, upon application filed by Sunray Mid-Corntinent
0il Company, and after due notice and hearing of Case No. 1308, on September
i8 end 19, 1957, issued its Order No. R-1063, dated October §, 1957.

2. That Amerada Petroleum Corporation made appearance at said hearing
and was a party thereto.

3. That by Rule 1222 of the Rules and Regulations of this Commission,
any person affected by this order mey file within 20 days of entry of order,
its application for reheering of the matter.

L. That paragraph S of said Order No. R-1069, which recites that the
applicant, Sunray Mid-Continent 0il Company, failed to prove that the Bistl
Gallup 0il Pool can be adequately drained by an 80-acre well spacing pattern,
is not supported by tue evidence or by preponderance of the evidence as pre-
sented at the original hearing.

5. That Sunray Mid-Continent 0il Company has filed its application for
rehearing and this applicart hereby joins with saild applicant in filing its
application for rehearing.

WHEREFORE, this Applicant respectiully requests this Commission to
grant a rehearing of Case No. 1308, that this matter be set for rehearing and
notice thereof be given as reguired by law, and that upon hecring this Commiss-
ion enter such new order az may be required.

AMERADA PETR WORAMON
By 4,/éfEz;c/¢Ltf€fz4;41/{Z2/’,

¢ 4. D. Bushnell, Attorney. g
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BEFORE THE CIL CCNSERVATICGN OCHMIGGICON
GF THE STATE OF NEW® MFXICC

IN THE MATTLR CF THE HEARING

CALLED BY TiD. CIL CUCHOERVATION
CCHMMISSION OF THE STATE OF NEW

MELALWA &0 idlu o Usedvh U

- CONSIDERING:

CASE NGC. 1308
Crder No, R-1069-A

- IN THE MATTER OF THL ASPLICATION

- CF SUNRAY MID-COGNTINENT CIL COMPANY
. FOCR AN ORDER EXTENDING THE HORIZONTAL
- LIMITS OF THE BISTI-LOWER GALLU? GIL
- POOL IN SAK JUAN COUKRTY, NEW MEXICC,
- AND TEMPORARILY ESTABLISHING UNIFORM
- 80-ACRE WELL SPACING AND PROMULGATING
. SPECIAL RULES AND REGULATIONS.

ORDER OF THE COMMISSION FOR REHEARING

' BY THE COMMISSION:

This cause came on for consideration for a rehearing upon

- the petition of Sunray Mid-Continent Cii Company, Phillips Petrol-

. eum Company, Amerada PFetroleum Corporaticu, The Texas Company,

© Skelly Olil Company, Sinclair Cil & Gas Company, British-Americau

© 011 Producing Company, Magpnolia Petroleum Company, Anderson-Prichard
; 011 Corporation, Lion Cil Company, and Southern Union Gas Company.

NOW, on this éf’j day of Noveuber, 1957, the Commission, a

}}qnorum being present, ving considered the petitions for rehearing,

FINDS:

{1) That Crder No. 2~1069 was entered in Case No. 1308

_on October $, 1957.

(2) That petitions for rehearing in Case No. 1308, GCrder

; No. R-1069, were received by the Commission from the above-named
. companies within the time prescribed by law.

(3) That a rehearing sbould be held on Case No. 1308,

- Order No. R-1069, at 9 o'clock a.m. on December 18, 1957, at Mabry
- Hall, State Capitol, Santa Pe, New Mexico, to permit all interested
" parties to appear and present new evidence on the issues raised in
. the petitions for rehearing.

IT I8 THEREYORE ORDERED:

That the above-styled cause be reopened and a rehearing
be held at 9 o'clock a.m. on December 13, 1957, at Madbry Hall,
State Cepitol, Santa Fe, New Mexico, at which time and place all
interested parties may appear.




-

i

i designated.

Cage Ho. 1308
Order No. R-10689-A

IT IS FUXTHER] CRDERED:

That testimony on rehearing shall be limited to new
evidence on the issues raised in the petitions for rehearing.

IT IS FURTHER CRDERED:

That Order RNo. R-1069 shall remain in full force and effect
until further order of the Commission.

DORE 2t Santa Fe, New Mexico, on the day and year hereinabowe

STATE CF NEW MEXICC
OIL OONSERVATION CCMMISSION

> Z et

EDWIN L, MECHEM, Chairman

Y S

MURRAY E. MORGAN, Member :
P ~ Ty :

.
<
o S Vg o

A. L. PORTER, Jr> Member & Secretary.

iv/









BEFORE THE OIL CONSERVATICN COMMISSION
GF THE STATE CF NEW MEXIQO

IN THE MATTER CF THE HEARING

CALLED BY THE OIL CONBERVATION

fNMMYCC Y AT AETYS O a v A:- zm

MEXICO YOR TEE PURPOSE OF

CONSIDERING:
CASE NO, 1308
Order No. R-1968-D

APPLICATION OF SUNRAY NID~-CONTINENT
OIL COMPANY FOR AN ORDER EXTENDING
THE HORIZONTAL LIMITS OF THE BISTI-
LOWER GALLUP OIL POOL, IN SAN JUAN
COUNTY, NEW MEXICO, AND TEMPORARILY
~ ESTABLISEING UNIFORX 80-ACRE WELL

- BPACING AND PROMULGATING SPECIAL

- RULES AND REGULATIONS FOR SAID POOL.

ORDER COF THE COMMISSION

. BY_THE COMMISSION:

¥ This cause came on for bearing at 9 o’'clock a.m. on

. September 18, 1957, at Banta Fe, New Mexicc, before the 0ii
 Conservation Commission of Nev Mexico, bhereinafter referred to

" as the "Commiesion " znl this cause came on for rehearing before
. the Commissiox, upon the petition of Sunray Mid-Continent 01l

, Company et al., at 9 o'clock a.m., on December 18, 1957, at Santa
i Fo, Vew Mexico, and this cause came on for rehearing before the

. Commission, upisn the petivionm oi Shell Oil Company, at 8 o'clock
- a.m,, on March i3, 1358, at Santa Fe, New Mexico.

o
NO¥W, on this CTJ day of April, 1858, the Commission, a
- quorum being present, ving considered the application, the

¢ petitions for rehearings, and the testimony and evidence adduced
: at both the original hearing and the subseguent rehearings, and
- being fully advised in the premines,

PINDS :

7 (1) That due publiic notice having been given as required
- by law, the Commission has jurisdiction of this cause and the
i, subject matter thereof,.

: (2) That in light of all the evidence, testimony and

. arguments presented at the rehearing in the subject case held on
. March 13, 1858, the Commission reaffirms each and every finding
| made in Order No. R-1060-B.

i (3) That in deciding Case No. 1308, Crder No. R-1069-B,
i the Commission dote~mined that one well would efficiently and

. economically drain 80 acres in the Bisti-Lower Gallup 0il Poeol

. and thav such determination is inherent in finding No. (5) and

: finding No. (6) of Order No. R-1069-B; and further, that in -aking

. such determination the Commission took into considerntion the
economic loss caused by the drilling of unnecessary weliis, the
protection of correlstive rights, including those of royaity owners,




_2-
Case No. 1308
Order No. R-10€9-D

the prevention oif iaste, the avoidance of thes augmentation of
risks arising from the drilling of an excessive number of wells,

and the prevention of reduced recovery which might result from
the drilline aAf +tnn faw wnlle

: (4) Thet in order to afford each owner in a pool the
opportunity to produce his just and equitable share of the oil
or gas, or both, in said pool, a well located on a smaller than

. standard proration unit must be assigned an allocwable in the

- proportion that the acreage in said non-standard proration unit

. bears to the acreage in the standard-sized proration unit for

;. the pool as sstablished by the Commimsion,.

(5) That the petition of Shell Cil Company to rescind or
© revoke Order No. E~1069-B should be denied and that Order ¥o.
R-1069~-B should be continued in full force and effect until March
1, 1959, at which time said order expires by its ocwn terms.

1T I8 THEREFORE ORDERED:

That the petition of Shell 01l Company to resciand or
revcke Order No. R-1062-B be and the same is hereby denied, and ,
that Order No. R-1069-B shall remair in full force and effect until
 March 1, 1859, E

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.

STATE OF NEW MEXIOC
b OIL CONSERVATION CCMMISSIOR

S A—t—

EDWIN L, MECEEM, Chairman

e ppf Ly

MURRAY L, AORGAN, Member

(2 ez

A. L. PORTSR, Jr/, Member & Secretary




A K MONTGOMERY
QULIVER SETH

we FEDEPRIC!
FRANX ANDREWS
FRED ©T RANNAWS

QT MAuvTsAmAaviremy Crmarmosar T Arem = =0~

ATTORNEYS AND COUNSELORS AT LAW "
301 DON 3ASFPAR AVENUE
SANTA FE NEW MEXICO

February 4, 1958

New Mexico 0il Conservation
Commission
Santa Fe, New Mexico

Re: Case 1308

Gentlemen:

Please find herewith an Application for
Rehearing filed by Shell 0il Cempany
in the above case. The Company desires
to present some testimony and evidence
on the facts within the issues raised
by this application.

Very truly yours,

Wbt

0S swel
encl.

POST OFFICE B0OX 828

. TELEPHONE 3-7315

T
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e AT M LI WV ESDIVIN
P. O. BOX 871
SANTA FE, NEW MEXICO

April 10, 1958

¥r, Oliver Seth
Ceth % Montgomery
P.C. Box aze

Santa Fe, New lMexico

Dear ¥r. Seth:

Cn behall of your client, {hell 01l Tomimnyr, we erclose two
copies of Crder L~-1049-D issued Anril 1C, 1972, b- the 0il Con-
servation Commicsion in Case 1308, which as heard on Fareh 13th
at Santa Fe.

Very trly yours,

As L. Porter, Jr.
Sicretary - Director




OiL. CONSERVATION COMMISSION

D N oAV O

SANTA FE, NEW MEXICO

February 14, 1958

kr. QOliver Seth
Seth & NMontgomery
P.0. Box 828

Santa Fe, New Mexico

Dear VMr. Seth:

] D G© D

On behalf of your client, Shell 0il Company, ws enclose two
covies of Order K~1069-C issued FPebruary 12, 1958, by the 0il
Conservation Commission in Caae 1308.

Very truly yours,

)

o |
N}

ilo L. Port.ar; Jr.

\/ / Secretary - Director
/

bp
Encls.




. IN THE MATTER OF THE

' AND PROMULGATING SPECIAL RULES

nor\at TUST NTT AGNATLRYTATT AN

COMMISSION OF THE STATE OF
NEW MEXICO

APPLICATION OF SUNRAY
MID-CONTINENT OIL COMPANY

FOR AN ORDER EXTENDING THE
HORIZONTAL LIMITS OF THE
BISTI-LOWER GALLUP OIL POOL

IN SAN JUAN COUNTY, NEW MEXICO,
AND TEMPORARILY ESTABLISHING
UNIFORM 80-ACRE WELL SPACING

CASE NO. 1308

Wrt? Nt Vg8 Wit Wt Nepst i sl Qanget? "ot "t

AND REGULATIONS FOR SAID POOL

APPLICATION FOR REHEARING

TO THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO:

COMES NOW, SHELL OIL COMPANY, a Delaware corporation,
Protestant in the above-mentioned case and respectfully applies
for a rehearing therein, and in support thereof states that the
Commission erred in entering its Order No. R-1069-B dated January
17, 1958 in the following respects:

1. That the order is arb’trary, unreasonable and discrim-
inatory in that in establishing temporary eighty-acre proration
units it discriminates against operators who in good faith drilled
wells on a forty-acre pattern in accordance with then existing
state-wide spacing and proration rules.

2. That the order is further unreasonable, arbitrary and

i discriminatory as to the applicant for the reason that it dis-

criminates against the applicant who in good faith drilled wells
on the forty-acre pattern following the 9th day of October, 1957,

on which date the Commission entered Order No. R-1069 in Case




No. 1308 which ordar fannd in narf that thae Rieti-Tnwawm Nallun
0il Poul should be developed on a uniform forty-acre well spacing
pattern in accordance with the rules and regulations of the 0il
Conservation Commission.

3. That the order is further discriminatory, unreasonable

| and arbitrary for the reason that it discriminates against the

; applicant who in good faith following the 4th day of November,

" 1957 drilled wells on a forty-acre sparing pattern in accordance

with the provisions of Order No. R-1069-A, which order is entitled
"Order of the Commission for Rehearing™ and which recites that Or-
der No. R-1069 shall remain in full force and effect until further
order of the Commission.

4. The applicant had commenced two wells on a forty-acre

: pattern before October 9, 1957, and the applicant between October

9 and November 4 had commenced four wells on a forty-acrs pattern,
and had commenced eight wells between November 4, 1957 and January
17, 1958 on the same pattern. All of the wells described in this
paragraph on forty-acre pattern were drilled at an approximate
total cost to the applicant of §565,600.00 exclusive of lease
facilities. Of the number of wells above indicated, 14 wells
under Order No. R-1069-B cannot be assigned sufficient acreage
to enable them under the terms of the order to be allowed an
eighty-acre allowable; consequently, the applicant will not be
permitted any. allowable on these wells and has thereby been
penalized. ‘

5. That the order is contrary to law in that it is not
supported by a finding that one well will efficiently and econom-

ically drain 80 acres in accordance with Section 65-3-14(b)} of the




i New Mexico Statutes, 1953, Annotated, as amended, and is also

contrary to law in other respects.

6, That the order is contrary to the evidence in that to
constitute a basis for an exception to the state-wide rules pro-
viding for forty-acre spacing and proration units the evidence
must reveal a better than average reservoir with good homogeneity,
whereas the evidence of the proponents, as well as the protestants,
clearly shows that the reservoir is below average and relatively
hefrogenous in nature.

7. That. the Order R-1069-B is a retrospective regulation
and the retroactive effect of it is to confiscate and violate
the vested property rights of the applicant. During the course
of the proceedings in this case the exhibits of the applicant and
of the other parties showed the wells which had then been drilled
or commenced under the Commission's existing and reaffirmed forty-
acre spacing and proration rules. These wells being drilied as
hereinabove alleged during the period of the state-wide forty-acre
spacing rules, during the period between the entry of Order R-1069
and the Order R-1069-A granting the rehearing, and between the
time of the order granting the rehearing and the issuing ¢f Order
R-1069-B. The order in its retroactive effect upon the property
rights of the applicant, which were acquired under existing rules

and regulations of the Commission, is contrary to the Fourteenth

. Amendment of the Constitution of the United States and Section 18,

Article II of the Constitution of the State of New Mexico. Appli-
cant had a vested property right by reason of the location of the
wells hereinabove alleged drilled pursuant to the authority of the

Commiesion, which right vested prior to the entry of Order No.

[P Pe——
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L1207 2. Tie wuiues 1D Ccreating eignty-acre spacing, in setting
well locations, and in establishing proration units confiscated
applicant's vested property rights as hereinabove set forth.

8. The order impairs obligations under contracts between
the State of New Mexico, the United States Geological Survey and

Shell) 0il Company as operator, which contracts were created by

i the Carson Unit Agreement and plans of development for the Carson

Ur_t which were previously approved by the Commissicner of Public
Lands of the State of New Mexico, by the 0il Conservation Commis-
sion and by the United States Geological Survey. This violation
and impairment of the obligations of contracts is contrary to

the provisions of Section 10, Article 1 of the United States Con-
stitution and Section 19, Article II of the Constitution of the
State of New Mexico. The Carson Uait Agreement had been duly

approved and was in operation at the time the original petition

iiherein was filed. Thxreafter plans of development numbered 1 and

1 5 nad been duly approved by the State of New Mexico and by the

U.5.G.5. The third plan of development for the Carsor Unit Area
was approved by the New Mexico 0il Conservation Commission by
letter dated July 23, 1957. It was approved by the Commissioner
of Public Lands of the State of New Mexico on the 24th day of
July, 1957 and was unconditionally approved by the U.S.G.S. by
letter dated October 15, 1957. This third plan of development
proposed the drilling of 53 wells within the Carson Area, the
development thereby to be upon a forty-acre pattern. The approval
of this third plan of development on the forty-acre pattern became
an obligation under the Carson Unit Agreement which was a contract

among the three parties as sec forth above. This unit agreement




é%specifically so provided. The order herein complained of as above
%5provided impairs the obligation so created.

; 9. The order herein complained of is contrary to Rule No.
505 of the Commission relating to depth factors in the allocation
;iOf production. The order is contrary to the said Hule 505 in that
i said rule makes no provision for eighty-acre wells at a derth

; less than 5000 feet. The modification or amendment of Rule 505

is not within the issues of the case or within the notice of the

hearings.

10. At the time the Commission entered the order granting

rehearing it had previously announced the institution of proration

within the area affected and beginning in December, 1957 alloca- J

i tion of production was made to forty-acre tracts by orders entered

|
; g by the Commission and consequently at all times here pertinent
; i the Commission had adopted a policy of allocating full allowables
ﬂ to forty-acre tracts, and the applicant in reliance thereon pro-
i ceeded with its drilling program as above set forth. ;
11. That as a result of the aforesaid substantial expendi-

tures and other action by the applicant in drilling wells in good

faith in reliance upon the then existing state-wide forty-acre

spacing and proration rules, which were continued by the above-

mentioned orders of the Commission of October 9 and November 4, |

1957, the Commission is, as a matter of equity and justice,

Z estopped from establishing spacing and proration units which
i discriminate against all wells sc drilled prior to January 17,

it

? 1958, the date of Order R-1069-B.

WHEREFORE, Petitioner prays that this Application for Rehear-

ing be granted for the purposs of reconsidering Order Nc. R-1069-B,

—
et ek ke
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Coumi ssion modify such order so that each forty-acre well drilled
prior to January 17, 1958 will receive the same allcwable that
i8 allocated to eighty-acre proration units provided for under
such order.

Respectfﬁlly submitted,

SHELL OIL COMPANY

L - e g
éé;gﬁq z % v

Attorneys for Petitioner




BEFORE THE CIL CONSERVATICK COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATIGN
COMMISSION OF THE S{ATE OF NEW

ULV Ve mn MWMYE" AR v N
e e WA

OUNS IDERING :

CASE NO. 1308
Order Mo. R{-1065-C

APPLICATION OF SUNRAY MID-CONTINENT

OIL COMPANY FOR AN ORDER EXTENDING
THE HORIZONTAL LIMITS OF THE BISTI-
LOWER GALLUP OIL POOL IN SAN JUAN
COUNTY, NEW MEXICO, AND TEMPORARILY
ESTABLISHING UNIFORM 80-ACRE WELL
SPACING AND PROMULGATING SPECIAL
RULES AND REGULATIONS FOR SAID POOL.

ORDER OF THE COMMISSION FOR REHEARING

BY THE COMMISSION:

This cause came on for consideration upon the petition of
Shell Oil Company for a rehearing in Case No. 1308, Order XNo.
R-1068-B, bherstofore entered by the Commission on Jsnuary,l7, 1858.

NOW, on this / duy of February, 1858, the Commission, a

- QROTUM bcing prosent, ving considcered the petition,

HEREBY ORDERS :

That the above-styled cause be reopened sand a rehearing

'be held &t 9 o'clock a.a. on March 13, 1958, at Mabry Hall, State
Capital, Santa Fe, New Mexico.

IT X5 FURTHER OXDERED:

That the testimony on rehearing shall be limited to new

;evidonce upon the issues raised in the petition for rehearing.

IT IS FURTHER GRDERED:

That Order No. R-1069~B shall remain in full force and

;etfect peading the issuance of any further order in this case.

: DONE at Santa Fe, New Mexico, or the day and year hereinabowve
‘designated.

STATE OF NEW HEXICO
GIL CONSERVATION COMMISSION

5L i

EDWIN L. MECHEM, Chairman

W #mr
i(‘{/d

. PORTER, Jrz’ Member & Secretary




s 0. seTu SETH. MONTGOMERY, FEDERICI & ANDREWS

A K. MONTGOMERY LTV LY ARND COUNSELORS AT LAW .

OLIVER SETH L heN GALPAR AVENUE e

Wwr. FEDERICI ce e A ENy Ry B _

FRANK ANNDC WS Cania FEONEW MEXICO V4 ) - 'i'“""w FOST OFFICE BOX 828
FRED C.HANNAHS LU -2 TELEPHONZ 3-7315

Mre. A. L. Vorter, Jr.
Secretary-Divector

Jew Mexico Cll Conservation Jommlission
Senta Fe, Hew [lexico

Dear ir. Porier:

We are wrliting you with reference to the re-
hearing ‘n Case 1303 granted on the applica-
tion of Shell Cili Company and to e held on
Marceh 13th

Ll 4 ‘(.L Y
Shell 0il C not present further
testimony al thi ing on matters of
geology or reservolr engineering as they
may effect tne spacing problem. However,
if others zo into inese matters Shell re-
serves the riznt to also present witnesses
and evidence or tTo request a continuance.

The Company throught you might be interested
in their intentions in this regard.

Very truly yours,

-
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GSOLOGIEAL SURVEY

P. ©. Box 6721
Seswell, Bew Me=xice

Nevamber 13, 19%7

(6 wov 15 1987 T
Millipe Petrelowm Compeny ‘
Bartigeville, Oklahems mn?,du‘/] ,.,~.////,
Attestion: Mr. L. §. Fitsjarreld - ' o

OAE .

GCout lemsn:

Your lettor of Nowembar & regarding the Third Supplemsatsl
Plan of Developupat feor the Carsen uaft eres, Sas Jwas Coumty, Hew
Maxice, recusstes thet we vithdrew our epprovel of said ples pending
Cisnl acties by the New Maxice 011 Couservetion Commission oun an applt-
cation for 80-acre specing (a the Bisti Pield whick kes bosa set feor
rohgaring ou Deocamber 18, 1937.

1a its Order Ne. R=1069-A cattisg 1he applicaticn for 80-acre
specing iu the Bisti Field fer rehmeriag on ODscember 18, the 01l Comser-
vetion Commission prescribed thet Order Wo. R-1069 im which the fiasding
wes mads that the Bisti Lewer Callep Cil Pocl should be develepsd oa o
vatlora 4O-scre spacing pettore shgll remais im full ferce aud effect
wntil further order frewm the Commission.

Thies effice doas oot delieave thet justificacion exists fer
vithdrawiag 1te approval of the Third Supplomsntal Plaas of Develepmmat
filed by Shel) (1]l Compeny, umit operater, sad sccerdiangly ies wasble te
couply vith yousr request.

Very truly yeurs,

0rig. 84 10NN A awOERSOW

JOMN A. ANDERSONW
Regtousl Cil end Gas Seperviser

Copy teo: ° Shell 0t]1 Cowpasy
1991 rMein Aveswe
Duraago, Colorade

NCY I ggs7 T

-"_'
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PHLILIYS PETROLEUM COMPANY

BAETLEMWIUF. OKLANOMA - ' T

“vepber ., 787

in re: Carron Unit Area - Third Supplemental ‘lan of usvelopmm.t

Mr. John A, Ancerson, Regional Supervisor
United States Geologlical Swrvey

P. 0. Doz 0721 N LA mn )
Reswell, Rew Mexiee

Dear Sir:

Reference is made to your letter of Jctober 15, 1557 to Mr.
P ¥, Bantker of Shell Oil Compeany in the above matter. It appears from
your letter that you had besn inforwmed that the objectimz to O ascre
spaging expressed by Phillips Petroleum Cospary and other non—operating
iatereste in thw Carson Unit had been resclyed by agreesent among tie
oparetors or perforece Ly the aotion of the New Mexico 01l Conserwation

Cemmission i:. denying am application for 'O acre spacing cy their Orcewr
o, E-1069,

We wish 0 in7orm you trat Philliper Petroleum Company still
nalds the convietion that 80 acre spacing is the proper spacing fer the
8istl Pool and the Carson Unit ard has nR agreed Lo LC sere spaviag-
Purther, this office has bDesn advised that the New Mexieo 011 Concarwe-
Siem Cosmiesion, in consideration of arrliestions for rehearing in Case
¥o. 1308 fils¢ by several operators in tbe Bisti Pool, wdll i1seme am ordar
rescinding tnelr Order Mo, B-1009 pending = reResarin; in liwe maiter,

In view of the sontinuing lack of resclution to the spacing
problen in the Carson Unit Ares, it is respectfully requested that yom
withdver your approval of the Third Swpplemsntal Plan of Dewelopemt for

the sabjest Umit panding final action on field ruleo by the New Maxixo
vil Cemservatian Cesmission.

Yomrs wvery truly,

IA¥ e EFLadL
ces Shell 0Ll Cempeny
Durange, Celowade

Kl Fase Nstural @as Company Houtbon, Tume
Kl Paso, Temse ‘
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PROJUCTION DEPANTHMENTY

Ostober 31, 1957

Carson Area

3ub joot ¢

Carsom Unit Agresment
of Devalspment

__
wn

Attantisns Mr. F. W. Nantiosr
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Shell 011 Cempany -2-
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A\‘Wh SHELL OIL COMPANY

17°) -ain fvenue
T anToy felar s

C‘-"-".':Z' (2’ 1}97

N . ~7 -

Cutf~ctt fa.son area #27
Cargan .nit Asreqsnent j‘w’-’
Third Cunr lerentsl tlas 2

of evelo nent

iunble il ana :efinin Company
?". i 60\ 16(‘(}
rdaland, Texas

Gentlerent

Ae you know, by srder o, n«l0%, the ‘iew .exico 11 (on-
servation Cosriserion determined tnat the Lower <allup "nol »f the
Bist] ¥igld m~oulid be -gveloped on thte Lasis of  C-acre =;acing,
fou will recall trat by transcittal letter dste’ July 10, 1y57, we
forwarded our Third ‘uprleiental "lan >f evelopment, dated July ©,
187, % the Uy S, 7eolo icel Survey in noswell with copies to the
“tate of Jew -exico Land lomrissioner and tie jlew iexii. i1 Conser=-
vation “ossidaeion for their arrroval, with the reouest that they
notify the ‘@olo ical ‘urvey of tieir aprrroval, “we furnished ;ou
copi-s of our letter 5¢ July 10, 1957 from our “alt Lake City Civie
sion ofrice with its en losures, including a letter from »ur
Farmin-ton, .ew i.exico office dated July b, 1557,

vhile awaitin: a determination of tae spacing request, we,
by letter date: July &k, 1757, reauestec that consideration of thie
plan be cdaferrec until after the New nexico Uil Conservation Commis-
sion had acted, /meonwhile, it was aeces:. oy for ur to file two
interim plans, tnat of 4u ust 1., 1y5/, and that of Jctoker y, 1/57,
80 that we ¢01ld continue Jprrationg, The firet interim ;lan was
approved on Au.ust &3, 1957, but bafore the u. S. Jeological Survey
had an opportunity to act on the second interim plan, the .ew Mexico
)1 Conmervation Commission had announced their decision in Case .o,
1308, Order ~o, a~l059. Coneequently, we requested approval of the
overall plan for the final develorvment of the Carson nit and we now
enclose a copy of tiae aprroved plan of July £ and ..r. anderson's
letter of transmittzl, You have previusiy been furnished a copy of




{fusdble Uil anc safinine (omrenwv

"

all eorrespondence and tne snglosurea relating to tais approval, so we
are nnly reproduging the letter evidencing the aprroval of tne j, °,
ueological lurvey,

If you Jaaire any further information, please cdo not hesitate
%0 contact us,

Very truly -murs,
SHELDL J1L COMANY

Cr” '=a) Sloned by

TN LlidtRer
F. W, Nantker
Uivision Land ranager

rnclosures
TOO = Lt e Ler = oaze. op (- THIS COPY FOR -
T I S R T
B k T
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\i! SHELL BUILDING
R 1008 WEST SIXTH STREET TELEPHONE MADISON $5.734;
LOS ANGELES S4, CALIFORNIA

fuly 24, 1997

abjeets Crr:or rres
C:rscnm 'mi* Liree~ent

Ro, 2976

Unfted States Geolagtces]
P. 0, Bex 6721 ficsl Survey
Romell, Wew exico

Atteatiom Rr, Jobm 5, tnderson
Gentl enons

Referemce 1s » ‘¢ ty ..y JU_7 L 1357 {reror
to yom fudaitting fny Y2Ur ~ongl efrblon o -three
well Plan of Tavelosrent 4 ¢on Tuly =, (357 fap t.- - reon
Untt Arez, San Jurp Crunty, Xew Mevfes., ince "ur submissqy n
of this Plen ve heve receives Philifps Petr,leun {ran-nyts
July 19 letter, » CIBY Af hleh s el pon. 1t yu, otJest-
ing to Prodossd forty scre vell =o-cing, In i tion
Ve understand that “velly ‘1! fanm TNy hig i oabfe ts
such spseing. - ‘ ‘

In viev 5f ¢r- rerent - oo of up o niefty ;- ng
the o-mera ~f the worcing tnter-zte tp p rticiu tiny creuge,
Ne remest t: t yyu wvithhold - etion M ocur Ju'ly 8 S1.pn s
Developneat. i3 800n &9 Sorsible, veop o, virz cnmilted the
works . Interost TRErs, a« ghot Tenper this = tter with
you, trast thet girce *+h. P otept op e CTrvelopirent
Rxs not oXPpired tvhrt b 4, ‘A1) be wtisfrotory,

Y oure v o e

»
Fomg  ~, '
» -

:C?‘ -~ Yo S treve
ce = Faedbis "1 Comn ry

Rt - T T,

YU P 8% Eoturst A o« Tomoarny

Brilit-a 22t mitoym - R ) 4

boe - Ares Pra Vetl-p —
lre« Leg. 1
et Lige Cley {5 i o | =

Fr-mnegtaon Tiertel p o - MR ERYS
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Subfect: Carson fres

Tarson Tnit Agreomern
N>, 2675

Hum:le "1 lompany
S04 210
Houztw:, Texas

Skeily 0.l Com; any
Post Offi1re Zox 1550
Tulsa, Tklahoma

El Pasc Yaitural Soas Jumgoany
Post Df7 e T L0 0L
El Pisc Texas

80 S P er leim Jlng ans
Lo JEEN. -~ YA o=
T sV £ KL aL.Ima

watlemen:

wo ol lose nerewith, fo

D’
3

r oconslieraniy ant Lormaent, the

Mair1 Sipplemental Plan of Neweiop S T A el ised
Plei. @i provides for the drilling of an additron. T198 Ui ee wells
in thee Unit Area, will complete the primary vha.os »f develorment for the
field. This Pla: is being submitted concurrently necew.th t0 tne ' ted
Stlat. enlogical Surver and to the appropriate agencies o 1is Slate of
New .- x200 for tneir approval. Earlier in the yesr we sulnitied to you a
Ieortr-rour well program wiicnn was never consummate i secause of certaan

~ &4

L1ne had not Leen finalized at that time. The forty-four well program has
uuw been expanded o incltide the enclosed fifty-three well plan.

As vou know, the Initial Plan of Development, to-etiner with the
T rzv md Second Supricmenta’l Plans, provided for the drmiiling of twenty-
Tive w1l Seventeen of ihese wells have been or are rresently being
i leted and the remaining elght wells are to he drilled a° an early date.




While additional Plans may be necessary, if the proposed
development, when completad, shows further outstepping tv be desirabdle,
nevertheless we feel that proper economic planning, and, thus, full
sconomy of operation, requires that we set up a program that willi carry
us through the primary phase of development. You will note that the
enclosed Plan does not provide for drilling on or in close oroximity to
El Paso or Humble acreage; however, 1f such drilling is desired by any
parties, supplemental plans can be inclvded from time to time.

Our present plans call for a third string of tools and we have
enclosed herewith a Arilling schedule for the fifty-three well progranm.

Alsc attached tc the Plan of Development is a map showing the proposed
well locations.

4 “ypical worksheet for a Carson Unit well 13 enclosed for
your :nformation  The cost estimate for drilling and completing a typi-~
cal Carson Unit well, including the well's share of field facilities, is
$54.C0C This figure is broken down as follows:

Drill and complete $.1, 000
Share of lease facilities $ 3,000
Pumping and production facilitdes £0,C0
TOtal ’)4,
The wells will be equipped with a cemented, selectively perfor-
ated casing string. Included in the drlll ng and completion ccst is a
single fracture treatment of tne Gallup sands. The lease facilities cost

18 contingent on the New Mexico Conservation Commission's approval of the
Plan to be subritted at the July 17, 1957 hearing.

If you have any questions in connecticn with the enclosed Third

Suppiemental Plan of Development please so advise.

Yours very truly,

)—4{7)%\,

J. E. Mohr
/ Division Land Manager

Pniclosures

cc - Phillips Petroleum Company ' bee /Los Angeles - Ares land

301 Korber Building
Albuquerque, New Mexico (with enclosure)

, Land (W/Bncl)
Phillips Petroleum Company
Denver Club Building

Denver, Colorado {with enclosure)

Land (Winel)
Farmington Division (W/2 Enol)

Colorado Plateau District =




SHE!L OIL COMPANY

S
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July 10, 1+ ) \
) ln‘ ‘.D
Sublject: e Ave ; ‘ ;
arsey vt 4 mL'Lil«\ : ]
SueoJdam oanty, e Moxys
United States ol o110l Surves
Post Vffirce vx 6721
Roswel:. New Mext o
Attention Mr. Jwin A Andersen, Sup. rv.oor
gentllem ::

Ao we ndve verbally aivised o, we ol L 103 L4 Lhiree
adl:tl-n L welle wothin the Jars . Unit e ooroen o0 even e Le s of
Third S pplemental Plan »f Development YHr 1457 7 vooar troval. By
carton topy of tnis letter we ars submbtione W 0 (ew o1 s Jonrje-
mentat Plan w the New Mexdco .. Jonserval:n D mmisiron ol o'w Ot e
to the Jomm ssicner of Publiic Lanis of tae State 0 Neow Yoo, tor Shelr
approval. We w~ .1 rejues®t the respective L L & e 10w . e 1 oan
aprroved copry ot tiie Plan to you.

we sutmtted the Initral Plan Y Deve: rme:r Ce s Ini e
Area and the Imitial ?lftlLl’WauAFlF\ Area oT ‘arsoes it otnocoune CdpL1es
to tne New Mexico 02l Cunmservati i Jomm ss i*m cvoletter ot fpTo 197,
rejue~ting that they ani the Commissicner of Puriic Lol wirove %e Initral
Plan and Participatang Area and send seven c-riex o STttt r AarIrOvial.
Sinc: then you have alvised us that you wish ¢ et o rans soomitred
v the New Mexico 241 Conservation Commission, o ihe omoust casr LY Public
Lands and tc yourself concurrently. On April! 1., 1777 e “m. et the Firgt
Suprlemental Plan ¢ Tevelopment providing for «:1sht aifi-i n:l weils and on
culy 8, 1757 our Salt Lake City Division ofiic2 subritte: the Sesnd Supple-
mental Plan of Develorment which also provides {for «~ight «iiltionzl wells.

concurrently, in this connection, we are su 'm‘ tiany oo of this
Thard SJppLemental Plan of Develcpment to Philliirs Jxeliz. &, Pas. andi Humble
reu_ueat;xt ineir concurrence in the Plan. we nave per-toloie fiscusced thas




-

VitA WU DALt URUVLIVEAS Wl oul'vey -

matter with *heze companies and since the so-called Bisti pay has not as
yet approached the El Paso and Humble land withia the unit, *they have indi-
cated that as long as we remain within the present confines of the field
they w1il go along with Shell and Shell's Plan of Develepmens. Phillips
and Skelly have arreapge within the initial and ewxpanded participating areas
and accordingly we bave discussed this matter at iemgth wi'n tnem. Skelly
has alvised that they are quite agreeable to this pra;7am w1 only Phillips
had 3ome reservations regarding our Plan of Develpment. Phr7lips has. how-
ever, in later ~-mvwersat-ong, indicated to our Mr MzcAlister that they wall
20 alon, witn 'n.s f.unal Plan of Development »f the .nitl.a: phase of davel-
cpment. of *he Carsnn fmit field.

1 e eV Ay mestions recarding whens papers dos npot hesls tate
v orentaect oy of our people and we will be piensedt o discuss this matter
with vo0 v v r Ly telepnons or in perscn

Yours very triy

- 4 7’7_/_} < —

Jo E. HMohr
MNivision Lani YMnver

o= Tl Utate s e 0eical Surver Skelliy Uil Tumwang
Carmanc e o New Megizo Pouit J7vice cex LHAEC
Thocas Al ahota
New ey T Lomservation Commusmion
POT OMahew a0 Caprted Bullding Humble Si. v Refincng Company
Soota Rl T m Mexaceod P Zo
{w. ' «=nlLsures) PTG TiRad
Moo Movras Morean i Pe. it il 3as Company
malss. n £ Publi. Lands F- v uf 3176 Box 1492
vt Moarc o Halls Japitol Bailding Zi P Texas

Croirta Vo, New Moxacg
‘Wit enclosures)

Phi.iips P-"r~leam Company
30%L Keorber Puiiling
Albuylerque. New Mexico

Prallips Pe*rcleum Company

Denver Tlno Bullding
Denvrr Coloraze

treienm Company
¢, Oklanoma

Pmi.izs Pe
cvil!

3artie
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¥ EOWIN L. MECHEM

®  New Mexico @ £

Ol CONSERVATION COMMISSION
LAND COMMISSIONER. MURRAY €. MORGAN SYATE GEOLOGIST. A.L. PORTER Un
- asrmagvaev MIRFCYOR
P. Q. BOX 871
SANTA FE, NEW MEXICC
4 ' Wl JuL 25 1357 01,

July 23, 1957 W}z“‘;jf”

< - X J—
! Ww___ YO A

Shell Oil Company o ) .
Deseret News Building it
33 Richards Street

Salt Lake City 1, Utah

Attention: Mr, J. E. Mohr

Re: Carson Unit Area
San Juan County, New Mexico |
Second and Third Supplemental |
Plans of Development 1
1
1

Gentlemen:

This is to advise that the New Mexico 0il Conservation Commission

has this date approved the Second and Third Supplemental Plans 1
of Development for the Carson Unit Area, subject to like approval |
by the United States Geological Survey and by the Commissioner |
of Public Lands of the State of New Mexico. }

One approved copy of each of the plans, dated June 14, 1957, and
-7 July 8, 1957, respectively 1is being forwarded to the Supervisor,
United States Geological Survey, Roswell, New Mexico.

Very truly yours,

A. L. PORTER, Jr.,
Secrptary-Director
[} —

By: DANIEL S. WUTTER,
Petroleum Engineer

D8N/ir

cc: U. 8. Geological Survey - Roswell, New Mexico
Commissions= of Public Lands, Santa ¥Ye, New Mexico
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UNITED STATES
DEPARTMENT OF THE INTFRIND - /ﬁ.
GEOLOGICAL SURVEY . )

P. O. Box 6722 - /‘Il"D

Foswell, Vew Mexico
August 23, &!7
shell 011 Comrany

1901 Muin avenue
Durango, Colorado

Tentlemens

Ry & thiri surmlemental rlan of develorment deated July 8,
197, for the Carson unit area, San Juan County, New Mexico, Wa. 14-
03~001-34%5, you rroposed the drilling of <3 wells to the Callup sand
at locations nlotted on an uccompanying map. Seid nlan of develor-
ment was ar~nroved by the 0il Conservation Commission and the Commis~
sioner of Fublic lLands, State of ‘few Maxico, on July 23, 1937, By
letter of July 24, 1957, to this office, you recuested trat we defer
action looking to arrroval of tre rlan ~eniing your further nerotia-
tionz with certain workin: interest owners in the Carson unit arma,

Your interim nlan of develorment dated aufust 19, 197, for
the Cerson unit area, rroprosing the immedimte drilling of nine wells
incluied in the third surplemental rlan of develooment, has been

arproved by this office on this date.
September 1: before the 011 Conservation Commission on the arnlication
of Sunray }id-Continent 0il Comnanv for C-acre snacing for fzllup
sand wells in the Pisti field, we surre=¢ that if nracticable you
schedule the drilling of it wells Yos, 11-14, 24-14, and 31-23 to
geigomenced aTter the other six wells in the nrosram have been
riiled,

In view of the hearing set for

Ore ancroved cory of the interim rlan of develooment is
enclosed.

Very truly yours,

Fegiona 1 amd Nas Surervisor

4//"/4’7
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m July 23, 1957

»
o e o e & a0 JUL 26 1657 ML
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"unit Division LAND FILES ONLY

Shell C.1 Co, —
Desert News Building

33 Richards Street

Salt Lake City 1, Utah

Re: Carson Unit Areas
Plan o BPeveldpment

Attention: Mr. J. E. Mohr

Gentlemen:

This is to zdvise rr that the Commuissioner
of Public Lands :aec this date aprrove: vour
Plan of Develorrent for the Carscn Unit “re .
dated July ~, 17, This espproval is sul e
to like approvai by the Unlted States Seclonicel
Survey and the New Mexioo Ol Teons<-rsbtisne oo
mission.

[ad

]

; Orne appruved copy of this nlan e beinc
‘ forwardecd to the Supervisor of tihe Unite: Stabto-
Geologlcal Survey, Rosweil, Wew Mexliccoa

Very truly yours,
MURRAY E. MORGAN
-Commissicner of Public Lanas
7 ﬂ fz 'Zf7
By: Ted Bllberry, Supervisor
Oil ana gas Department

MEM+MMP /m

cc: USGS-Roswell: {enclosure)
OCC~Santa Fe
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SHELL OIL COMPANY i I J
108 North Behrend Avenue ug g‘fb/'
Farmington, New Mexico Au&‘C;,O,
LT, '
July 8, 1957 R

Ro: Carson Unit Area
San Juan County, New Mexico
Plan of Development

United States Geological Survey
Post Office Box 6721
Roswell, New Mexice

Attention Mr. John A. Anderson
Gentlenen:

, We submit for your consideration the following plar of development
to cover the drilling of 53 Gallup sand wells on the Carson Unit, San Juan
County, New Mexico (see map). This program should conclude the primeary
development of the Unit, but further drilling may be necessary depending on
the information gained from drilling and producing these wells, At the
present time sixteen wells have been drilled on the Unit for Gallup pro-
duction, and one well is currently being drilled, A recapitulation of the
development completed thus far follows:

Well Total Depth Dete Conpleted initial Production Statuyp
Carson Unit 1 59831 9-27-56 Flowed 806 B/D Shut in
Carson Unit 2 5000 3-6-57 Pumped 21 B Pumping
Carson Unit 3 5004 Awaiting pumping unit
Carson Unit 4 5043" 11-15-56 Flowed 657 B/D  Shut in
Carson Unit 33-24 50301 3-9-57 Flowed 470 B/D Shut in
Carson Unit 43-13 50541 2-23-57 Flowed 219 B/D Shut in
Carson Unit 41-13 50501 ’ Awaiting pumping unit
Carson Unit 23-17 50751 3-14-57 Flowed 312 B/D Shut in
Carson Unit 23-20 075" Aweiting pumping unit
Carson Unit 34-13 5100° Awaiting completion
Carson Unit 14-13 5040 5-12-57 Flowed 741 B/D  Shut in
Carson Unit 32-14 50731 Awaiting completion
Carson Unit 41-23 50721 Awaiting completion
Carson Unit 41-14 5090° Awaiting completion
Carson Unit 34-17 £032°" Awaiting completion
Carson Unit 12-20 50£51 Awaiting completion
Carson it 21-19 Drilling
A supplemental plan of development for the drilling of egight wells was

submitted for approval on June 14, 1957. The plan of development we now
scbmit is in addition to the eight well rlar and will begin about tone time
of drilling of the third well of the plan. !
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" United States Geological Survey 2

velopment

We expect to use two strings of tocls drilling continuously on
the Unit with a third string operating periodically in order to conclude
this drilling program by esrly 1958 at which time the Four Corners Pireline
Company's crude 1ine to the Pacific Coast should be nearing completion.

The locations to be drilled by the three rigs and the tentative order in
which they are sxpected to be drilled are shown on the attached drilling
schedule,

We intend to develop aress of undefined sand development on 80
acres per well spacing while exploring for the commercial limits of the
Unit. Forty acre spaced wells will he drilled on those portions of the
field where the sand development is known and it is believed reasonzble
profits can be realized.

Field Fucilities

The field facilities proposed for the Carson Unit basically
will consist of (1) approximately six test stations strategically located
throughout tte Unit, (2) a&n oii gathering system, and {3) a central plant,
The test stations will obtain individual well test information by the use
of 031 and gas meters and an oil sampler. Crude from the test stations
will be trausported to the central plant by means of the oil gathering
system. The central plant will serve as a royalty metering pciat for all
participating vells in the Unit and well contain surge tankage, automatic
custody transfer equipment and dehydration facilities (if required). The
non-participating wells in the Unit will be handlzd at the test stations
along with the participating wells so that the test meter reading will
constitute s royalty gauge for the non-participating wells,

Ynasmch as our field facilities proposal does not conform to
New Mexico 0il Conservation Commission Rule 309, we have obtained a
formal hearing for the purpose of requesting an exception to Rule 309,
At this hearing, which will be held in Santa Fe on July 17, 1957, the
proposed facilities will be explained in detail. We understand that
your Mr. John Ainderson will be present at the hearing, prior to whick he
will heave received a formal description of the proposed field facilities,
After the meeting we will request your written approval of the facilities
plan provided the State of New Mexico and Mr. Anderson concur with the
testimony presented at the meeting.

Your esrly zpproval of this plan of development is respectfully
requested,

Approved October 15, 1957

\

e300 I\ Fry oty , -

John A. Aaderson .

egional Oil and Gas Supervisor I+ R. Robison

Division Production Menager

Very 'truly YO’UI'S ’

Attechments }

P




SHELL OIL COMPANY

1901 Main Averue ' L]l - C'/
Durango, Coicrado ‘

August 19, 1957

Subjec:: Carpon Arga
Carson Unit Agreement #2576
San Juan County, New Mexico

United States Geological Survey
Post Office Bax £721
Roswell, New Mexico

Gentlemens

Reference is had to the letter of July 10, 1957 from our
Salt Ieke City Division proposing a drilling progra= <f 53 sdditional
weiis within the Carson Unit Aree and to the enclosure attached there-
to showing the proposed location of said wells. Referencs hars also
to our letter of July 24, 1957 whereir ve requested that you withhold

action on the plan of development submitted with our letter of July 10,
1957,

Since dispatching the last referred to letter, we have
continued to develop the unit according to the last apprroved plan of
development (that of June 14, 1957 forwarded to you under our letter
of July 8), but find thet we must have an interim plan to continue
development of the field. As you are probably awere, we are operating
in the Bisti Area with two strings of tools. Thus, ve feel it neces-
sary to drill the following wells: Carson Units Nos. 14-11, 11-14,
12-14, VU-14, 24-4, 34~14, 21-23, 31-23 and 12-24 which are on wholly

owmed Shell land and outside the participating area or any proposed par-
ticipating area.

. As you know, the State of New Me:ico 01l Conserwation
Comission and the Comrissioner of Public Lands have approved the plan
sulmitted with the letter of July 10 and we would appreciate your esrly
approval of this interim plan.

ASNY



United States Geclogical Surwvey

Ve, as Unit Operator, will ask spproval of a final plan for
developmsn

the t of the Carson Unit upon arriving st an agree-
ment vith the other woriking interest owners.

Very truly yours,

Ran
L] 'C 'n&a
Division Land Msnager

cc - United States Geological Survey
Parmington, Wew Nexioo

Wew Mexico 011 Conservation Commission
125 Mabry Hall, Capitol Building
Santa Ye, ¥ew Mexico

Mr. Narrey Morgmn

Commissioner of Public Lands
125 Mabry Hall, Capitol Building
Santa Fe, New Mexioco

Phillipe Petrolaum Compmy
301 Korber Bullding
Albuquerque, New Mexico

Prillipe Petrcieun Compeny
Denver Clud Pullding
Daver, Colorado

Phillips Petroleum Company
Bartlesville, Oklahoma

Sirelly 011 Company

Post Office Box 1650

Tulsa, Oklahoms .
Humble 011 & Refining Company

~ Box 2180 _

Houston, Texas

)

y craon egional 011 and Cas Supervisor
Geological Survey

W




SHELL Oil COMPANY

1901 Main Avenue " (/_
Durango, Coloradc i,{L —

October 9, 1957

Subjezt: Curson irea

Carcon Unit Agreement - No. 2576
San Juan County, New Mexico

U. 5. Geological Survey

" P. 0. Box 6721

Roswell, New Mexico

G.r. . emen:

We refer to our letter of August 19, 1957, wherein we requested
approval of an interim Plen of Development of 9 wells based upon cur 53

vell program submitted to you under our letter of July 10, 1957, from Salt
Lake City. As you kmow, this interim plan was approved by yocu on August 23,
1957.

We have now reacred the position where we have nearly completed
drilling all wells authorized under approved plans of development, An

interim plan is necessary while we are awaiting the decision of the New
Mexico 0il Conservation Commission on the application of Sunray Mid-

Continent Oil Company for 30-acre spacing for lower Gallup sand welle in
the Bisti Field.

48 2 second interim plan we propose to drill the 80-acre location
wells shown in the 53 well plen of July 10, 1957. These welle would be the

center of the northeurt quarter and the southwest quarter of each gquarter

sectiun. We have not changed our pesition with regard to spacing, feeling
that A0-acre wells are necessary for adequate development of the field, but
to maintsin continucus operastions, it is necessary that a temporary plan be
approved.,

The otner working interest owners in the Carson Unit, Skelly, El
Paso, Humble, and Fhillips, have heretofore approved the drilling of these
30-acke locations and we attach copies of telegrams from them to this effect.

The New Mexico Cil Conservation Commission and the Commissioner of Public
lands Lave already approved the 53 well program.

Your early approval of this interim plan would be appreclated.

Very truly yours,

Dl TR

F, W, Nantker
Divisien Land Manager



. . IN HEPLY HEPEN 1O

UNITED STATES

DEPARTMENT OF THE INTER'OR ; /-"
GEOLOGICAL SURVEY (L;»Lf— i
P. 0. Box 6721 e
- - e s
.’-I.I‘ 4

October 15, 1957

[tano gct 1 msom

j ool

OATE
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Shall Oil Company
1901 Main Avenus

Durange, Coleradec

Attention: Mr. F. W. Vaatker
Pivision Laad Menager

Gent lemsn:

The 1957 thirdé supplemsntal plan of davelepmant, dat.d July 8,
1957, feor tha Carsem wait area, Saa Juan Couaty, Mew Maxico, Mo. 14-08-001-
3435, proposes the driliimg of 53 walls to the Gallup samdstome at loca-
tiems indicated es am accowpamying mep. This plan of developmsat was
approved by the apprepriste officials of the State of Mew Maxice om July 23
and 26, 1957. Yeur letter of July 24, 1957, requested that comsideratiom
of tha plam be daferred bacause of the lack of uvnanimity ameng the workimg
interest owmers of the Carsen Unit. Apparemtly, the objectisas te &0-acre

spscing have neow besa resclved aad you request eur further comsideracios
of the plam.

The first {mtsrim plam of development for the Carsem Uait, dated
Angust 19, 1957, coveriag the drilliug of nime walls imcluded im the third

supplemcatal ples of developmpat, wes approved by this office e August 23,
1957.

The third supplemeatsl plam of developmemt for the Carsom Umit
has bssa approved today. Peur copies oi the approved plam are enclosed.

Very truly yours,

\ |
. M\,w\
—_JOHN A. AMDERSOM
Regional 811 end Gas Supervisor




EMBEX 19 & 29, 1957

Sunray Exhibits 1 thru 13, incl.
Shell Txhibite 1 thru 17, incl.
Gulf Exhibits 1 thru 3, incl.
Amerada Zxhibits 1

HEARING DECEMDBET 18, 19 & 29, 1957

British American Exhibits 1, 1-4, 2, & 2-A
Sunray Exhibits 1-R thru 9-R, incl.

10-R thru 12-R, incl., entered by Sinclair but marked Applicant's
£’hillips Txhibits 1-7 thru 6-1R

Amerada Txhibits 1-78 thru 5. K
Shell 1-R thru 14-R

HEARING MARCH 13, 1958

Sunray 2nd Rehearing Txhibits 1 - 20, incl.
Shell 2Znd Rehearing Txhibits 1 - 4, incl,
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BEFORE THE |

OIL CONSERVATION CCOMMISSION :

STATE OF NEW MEXICO E
Santa Fe, New Mexico

Decerber 19, 1957

- e e e W en Ep ER GF eR En @ ar W we Me S8 W e SE  me AR wa  Wm Ge  an  es W

IN THE MATTER OF:

(Rehearing; In the matter of the rehearing re-
quested by Sunray Mid-Continent 0il Company, et
al, for reconsideration by the Cormmission of cer-
tairn portions of the application in Case 13C8 for
the temporary establishment of uniform 8C0-acre
well spacing and prorulgating 3pecial Rules and
Regulations in the Bisti-Lower Gallup Oil Pocl.

Case
1308

89 W 44 49 ¢E& S99 B ©8 9 S8 o

Mr,. Murray Morgan
Mr. A, L. Porter

TRANSCRIPT OF HEARING

MR. PORTER: The meeting will come to order, please, The
Commission will consider this morning Case 1308, |

MR. COOLEY: Case 1308. (Rehearing.) In the matter of the |
rshearing requested by Sunray-Mid-COntinent 0il Company, et al, for
reconsideration by the Commission of certain portions of the appli-
cation in Case 1308 for the temporary establishment of uniform 8O-
acre well spacing and promulgating Special Rules and Regulations
ir the Bisti-Lower Gallup 0il Pool.

With your permission, Mr, Commissioner, I would like to outline

the conditions under which this hearing will be heard.

MR. PCRTER: You may proceed. E
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" #R. COOLEY: In Order 1069-i wharain +hie n.u.;;;;: vean
? granted, it was ordered, ona2, that the above-styled cause be re-
i opened and & rehearing e held at rire o'clock A.M. on December
| 18, 1957, Mabry Hall, Santa Fe, New Mexico, st which time and
place all interested parties may appear. That order goes on to say,
"It is further order«d that testirony on rehearing shall bve 1imite§
to, one, new evidence on the issues raised in the petition for re-%
hearing.® It is the intention of thie Cormissiorn to strictly en- _z
force the provisions of this order in this hearing today. With i
that understanding, you nay proceed unless there is some mis- i

understanding.

MR. PORTER: Any questions of Mr., Coocley's statemsnt?

Mr. Errebo.

MR, BRREBO: If it please the Commission, Burns Errebo
freca Tulsa appearing for Sunray Mid-Continent 0il Company, in
addition L. C. White for Sunray Mid-Continent from Santa Fe, and
Mr. Jack Campbell, Campbell and Ruasell of Roswell, We will have

two witnesses.

(¥itnesses sworn.)

MR. ERREBO: The first witness I would like to call, Mr.

L., J. Finfrock.

L. J. FINFROCK

called as s witness, having been first duly sworn, testified as

follows:




DIRECT EXAMINATION

By kR, ERREBO;

<Y You are Mr, L. J. Firnfrock?

A That 1is correct,

& And you are located in Tulsa, Oklahoma as a staff geologist
for the Sunray Mid-Continent Uil Company?

& 1 am.

& You testifled as a pgeologist ir the previous hearing in this
matter, is that correct? A That is correct. |

G Mr. Prinfrock, since the original hearing in this matter in
September, have you made or caused to be made additional studies |
of this area, and as a result do you know of additioral informsa-
tion concerning this reservoir and its adaptability to the spacing:
which Sunray has requested? A Yes, I have, |

Q@ Will you please refer to an aeriasl map which has been
placed on the board and marked Sunray Exhibit 1-R and idertify and

explain it? 3

L
i
H

‘MR. ERREBO: Incidently, at this point I would like to ex-|

plain that our exhibits have been identified by the letter R afteré

the number to indicate rehearing exhibits,

{Marked Sunray's Exhibit 1-R,
for identification.)

A Exnibit 1-R is an aerial map of the Bisti-Lower Gallup Oil]
: |

Pool situated in portions of Township 25, 24, 25 and 26 North, j




Hanges 10, 11, 12 &nd 13 WeBTL, 1N ULNE Vdli vudii Vewiie) p -vi -man

A8 can be seen from this exhibit, we have urought it up-to-date
as near as possible at the time we left for this hearing. There
have been severc)! wells drilled within the area of the Bisti-~
Lower Gallup Pool since the last hearing. These wells have bLeen
posted and added to this field.

You can also see that the boundary indicated irn red which we ;
outline as our proposed area ror 80 ¢ :re spscirg has been reduced
in area, and this boundary reflects the orders of tnis Commission !
outlining the Bisti-Lower CGallup Cil FPool.

We have shown here that the green line, tne traces of the micrb—
log cross sections which will follow as additional exhibits ié this%
rehearing, and these are as follows, 4 A,, frop. the Britis Ameri-
can No. 1 Marye in Section 1 of 25 North, 13 West, to the Shell
3220 in Secticn 20, 25 North, 11 West. JSection B By starts with
the Shell 3220, continues in a southeasterly direction to the
Mornsanto No. 1 Blanch located in Section 34 of 25 North, Range 10
West,

Microlog section C Cy through the pilot area extends fromn
the BA No. 5 Marye in Section 1 of 25 Korth, 13 West in a north-
easterly direction, tcrminatiﬁg with the Sunray C-7 Federal in

Section 31, 26 North, 12 West.

The fourth and final microlog, D D; starts, a north-south sec-

%t L LA
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TH7 Want.  tarminatas with Egéwgﬁi:a? fiid~Continent No. ) Piacéro
3in Section 1% of 25 Nerth, 11 West.

Q3 Tien as I urderstard your answer, Mr, Finfrocic, the area
| whieh Sunray row proposes to space ir this applicatior has been
reduced since thea original hearirng in tinis ratter ard is now con-
fined to that area which has been heretofore recognized by this
Commission as being a part of the Bisti-Lower Gallup Uil Pool,
and certain one other 160 acre tracts upon which there have been
drilled and completed certain oil wells, is that correct?

A That ie correct.

q DMNow, Mr., Finfrock, since the original hearing have you ob—v
tained misrclogs of wells in thia field which were not available E
to you at the tims of the original hearing?

A I have.

{4 And heve those micrologs been used ir constructing certain%
crosa sections and have they formed the basis for a new study whici
you have made in this fieid? A Yes,

i

Qd Mr. Pinfrock, will you please refer to Exhibit 2-K which i#
a cross section and identify and explain it?

: (Marked Surray's Exhibit 2-R,
for identification.)

A4 Exhibit 2-R is a northwest-southeast ricrolog cross
gection along the central part of the sectiorn. It is a microlog

cross section of the main pay sections in the BisCi-Lower Gallup
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Section 1 of 25 Morth, 13 West, arnd terminating with the Shell 322@,

this section is composed of portions of the micrologs of the wells

that compose this cross section., ¢rn these micrologs we have defined

the positive picrolog separatiorn by the dark red shading, which

you will see ir each of these logs. We have connected thias positive
separation by the sclid lires and have connected between these welis
witn a lighter shading to indicate the continuity of this porous |

E
and permeable sand body. As you will note in the northwestern |

i
partion of this cross section, we have only the positive separatiog
on the upper of these two main sand bodies, Whereas in the last '
four wells of this cross sectior, narely the Shell 34-12 Carsen ini
Section 13, 25, 12 South, the Shell 34-18 in Section 18, 25, 11,
The Shell Xo. & Carson in 20, 25, 11, and the Shell No., 32-20 ir
Section 20, Township 25, Range 11, both evidenced by positive micrg-

|

log separation in the two rain pay sands,
|
§ In the original hearing, Fkr. Finfrock refersnce was made |

to microlog separation and there were certain exhibits offerea
showing microlog separation. This Exhibit and some of your sub-
sequent exhibits are exhibits showing microlog separation. W%ill
you please explair what ycu mean by microlog separation and te
what extent it is significant in deterunining sand continuity and
permeabilicy?

A In referring to cicrolog separation, we are nere referring




to pesitive 1.lcrolog seraratliecn as shewr by these electrical i

charactericstics which I have just descrited, %

In a bore hele the £1°id will leave a thir veil of filtrate '

¢ the bore of the hole. and this is common throughout the hole

axzcapt at those positions in the hole where a porcus and permeatle

N
boom A ve w0
GGy aw

cake will be built up as we nava lost fluid into this porous nedia

The wicrclsgging toel, the pad that is pressed against the
wall of thia bere nole, when it is reading the filter cake, it wil]
read a positive separation at that point where tae filtar cake is
puilt up opposite a porous &nd permeability formation, and
thaeredy resulting in tne positive separation that is shown on
microloga.

& #r. Finfrock, now uany wells are thece i #%ais field, to
the vest of yowur anowledge?

A To the best of my kncwledge abt the tiwe we prepared ihasse
exhibits, there were 187 wells.

Q 4nd you nave studied micrologs on how rany of these wells?

A I have obtaired and studied i:icrolozs cn a total of 164

of these wells.

$¢ Icua nave studied aicrolcgs on 154 of 187 wells in this fiel

is that correct? ~ A That is correct,

J Now, Mr., Finfrock, will you please refer to Exhibit 3-R

4
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‘for identif cation.)
A Microlog croas section 3-R is a cu .tinuation of 2-R from

the 3220 Carson down to the Monsanto No. 1 Blarch in Section 34,

25 North, 10 West, This microlog section as the previcue, has beed

buile from portions of the micrologs of the individual wells that
have been drilled in the field, and we have showrn here by the same
symbols that we had on the previous sectior, the positive microlog
separation by the solid red coler.

In these sections you can see both the main producing sand
bodies have been found in esach of these wells, though in varying
degress of thickness. We ave found that in this study we have
the opportunity to use wells that were not availlable at the pre-
viocus hearing, which have given us closer spacing in order to get
s hettar correlation hetween walla thar. we had before. and we
feel as a result of these studies that our opinion about the con-
tinuity of these pay sones in tie Bisti-Lower Gallup Oil Pool has

not been changed as evidenced by these exhibits,

i
!

i
!

i

Q In fact, would you say that your opinion has been strength#ned

as a result of these new studies?

A Yes, I would.

Q Will you pléase fefcr novw to Exhibits ,4-K and 5-R and
identify and cxplaiﬁ them?

- (Marked Sunray?'s Exhibits Ho. &-I
aré 5-R, for identification.)
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ly & werii:-3o:th, 1 sean & nortn-scuts cross sectlion through the |
‘ !
microlog section througa the Bisti gas injectior arca. This cross,

f

sectlion, &s previcus, 1as reen built in the sarme nanner as befcre

&.d we have showr here the positive separaticrn and the cortinuity
of the perreability beiween tiiese wells. E

As can be sesn Ifron this exnibit, which is a transverse
exhibit tc the lengthwisze cof tie fieid, that we dc have a definiteithin-
ning of tne porcus and perueatle zores cn the flank with a d&fiﬁitL
taickening in tne ceutral well, indicating thev these sards do i
thin as they appreach tie flanxs of the field, and 4o lose sone of%
their porusity and perrcability. %

Section D Dy is a soriia-south section ic the gas cap area |
from the {arson vo. » Lo e Swuay live 1 Platerc.

« That is actually down toward tae soutiieast part of tae i
field, is it not?

A Yea, it is, We have shown here by tha same symbols via
had §a the ovher exaibits, this exhibit shows one thing, two thingsg
that we didn't have in the other. IU shows Lhe absence ol the
upper sand in the ¥o. 1 Plateroc and the absence of tha second sand
ic the Shell ¥o. 5 Carson.

I would also like to point out to you the difference in the
stratographic position of these two sands in the wells in which

they_are pregent. The




anAd rawcashiTIe- - o cu @ #iU wuiu 4 i9@Ll represents scre or

i
i

less the relief of the sand bar, while the second sand stratograph

i
i

jcally climbs the sectiorn as we move northward, becoriing a little
igner ir the aection as we riove northward. Although the dip is
to the rortheast, the lover sand does not drop in the same relatioi

that the upper sand, because it is structurally nigher sand as we

move north,
Q Of the 154 micrologs which you studied, how many had ricro+

log separation in the upper sand?

A Of the 16l wells that T studied, I found a total »f 138
which showed nicrolog separation in the upper sand.

} Then nmicrolog section indicstes a continuity of porous andé
permeable sand, is that correct?

A& That 1is correct.

2 ow many, if ary, showed no microlog separation?

A I found a total of 26 wells which did rot show positive
microlog separation.

% Vere the micrologs which you studied well distributed
throughout the field, or were they bunched up, leaving liarge areas
or substantial areas which had no micrologs available?

A N», the 164 wells wera very wall distributed throughout
the length and breadth of the f:eld.

| § T[Lid you find eny micrologs in the bettaf portion of the

field which has been referred to as thé fairway, which showed no

LRMNLUEY - MEER & ASSOIIATES
INCORPORATED
3o HEPORTIRG

UE NEw Mex.zo
5-9546
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ranaratinn? » A No. I did not.

AAYAAAAA

Q@ In other words then, is it true that the micrologs which i
showed no separation were taken from wells located on the flarks of%
the field where the Lower Gallup thins out, is that correct? |

A Yes, that 1is correct,

——— — arbe 23 L & m
¥ e W
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Q DNuw, dueds your USBLILOLY and your exXnlil waizh ¥

presented down to this point, do they further confirm the continuity
which was shown by the electric log cross sections cffered by

Sunray at the first hearing?

A Yesz, I feel that they do.

QI One more question with regard to these wells, on the flanks
which have no microlog separation, are all or a part of those welld
producing even though they have no microlog separation?

A To my knowledge the wells that are oy the flanks of the

field, they are productive of oil and have been perforated.

& To be productive of o0il, they have to havé sor.e permeabiligy
in them, don'*t they?

A They would have to evidence sore,

Q¢ Throughout the maln portion or the fairway of this field,
have you found the main body of the Lower Gallup to be continuocus
and permeable and porous without interrupticrn?

A Yﬁl, I have.
& Then is it therefore your cornclusion that the main body of

the Lower Gallup formation is a sand body of continuous porosity

Dezsmviey . MEi22 & ASSCr ATES
INCCRPORATED
AN PEooeTIag

ALB_QUERGUE. NEWN MexiCO

3-6€91 5-9546




ard parteshil?ty vhich mav thicken ard thir throughout sore parts

NI LHRe I1Rlir¢ay, B il L0l wLGs
A Yes, I think that 4s avidenced by our croes sectior, that |

it isn't continuallv the =are thickress throughout, it does vary,.

Ts 4t alse vour cenclraior that the lateral edges of tha

other subsidiary reservoir do rot always lire up vertically with f
I '

+

earh other 8o that welils drilied on iLhe edge of the sand bar car
be expected %o find erratic sards of fairlyv low rerreability?

A That iz correct.

£

L Ere. Pinfroeck. has Surray Yid-Centinent 1 Coripany recertly

14

drilled ari tested a well knowr as the l!o. 1 Platerc, located in
the spouthwest quarter of Secticn 15, 25 Yertl, 11 West?

&£ Yes, it nhas.

¢ Did that well produce zas or 13 nitial test?

. - g oy
drvy gas at the ratae of 5006 ICF per

e
4]
7}
-
¢t
o
fu
cr
x
2
e
‘.J
73
s
oo
j*8
£
o
[
I

day or a= 1864 inch choke with a tubing pressure of 040 pounds,

S On the first test was trat a dr& gas?

A Yas, it wvas.

2 Is there anytaing unusual which might be considered unusual
at first blush ir this situation?

4 Tes, it was at first appearance.

3 Have you prepared a structural mar which explains this
situation?

A Yes, I have.

DEARNLEY - MEIER & ASSOUIATES
{NCTIROOPATE D

Law REFORTERS

QUE INEW MEX.CO

5-9546




~ slai wap 088 Leen identiriea as Sunray Exnibit o 2. 1l
you please procesd to explain it? i

(Marked Sunray's Exhibit 6-R, i
for identification,)

A Sunray Mid-Continent Ixhibit é€-R 1s a structural rap on the
top of Lhe second sand merhar in the Tewer Nellur foroaticn of Lie
Bisti-Lower Gallup Cil Pcol., This man is ecortoured or an intervali
of ten feet, We have shown hereon the various wells in the area,

near the Platero well, so that we could reconstruct geologically

the reasor tc explain the dry gas test that we had in our Platero
well. !
As can be seen fron these contours, this structure dips into .

the north and northeast and across the central portion of this map|

wve fird a very defirite nosing, on this nosing in a downdip positign

we find a structural clesure within which structure clesure we
find two wells, the Sunray Mid.Continent Ne. 1 Platero in the
southwest quarter of Sectior 15 and the Shell 2122 A in the north-
west quarter of Sectior 22,

As can te seen from this interpretation, it is ry opinion that
wher 1e hydrocarbons were moving into the Lower GCallup sand in
this Bisti Pield, that this aromaly, this closed anoraly was filled
with gas and oil, but there were nore hvirocarhons present than
cculd be &accounted for by this srall strucuire and it spilled over

from Lhis small structure snd rcved con :piip to the updip limit or

Y . Mg:e£r & ASSUCCIATES
INCORPORATED
HAL _awN REPIATIRS

DearRNG

GENE
ALBUQUERGSUE NEW MeEXIZO
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ahalsan? Af the sande wdinh affardad the arnddn fran A thia etror
graphic type field.

We find updip from this Platero arsa t'= gas cap area, and

we alss find updip frem tha Platero

rea that there have haen corm-

pletions in these same Lower Gallup ssvus for oil.
1t 18 our conciusion tnat with tiils structisai picture that ;

we have nere, we can explain the position that altiough 1t appears

that the Flatero well was dowrdip structarally, thal actuslly it

" ¥

i3 on a closed high whiuvn is higher tiigar weny of the producing oil

wells in that area.

|
!
<& Have you prepaered a schenatic cross sscticonal diagram which
4

»

further explains this situation? L1 nuve,

+

(Verxed furravt's Exhibit Ke. 7-R,
for identification.) 5

Q Will ycu please refer to that scheratic diagrar wnich has

i

i
H
1

been marked Sunray kExnibit 7-R, and explairn 1t¥

A Sunray Exhibit 7-R 1s a schematic diagrar iﬁ the gas cap
area of the Bisti-Lower Gallup Uil Poocl. Shown hereon in a sche-
watic fashion is ar interpretation of the structural map which we
have just looked at.

On thii diagram we have spotted the Sunray kid-Continent lo. }
Platero in the small énomaly which is downdip frcﬁ the major
portion of the Bisti Fisld., In an updip position we have spotted

the Sunrgy Mid-Continent NHo. 1 Es-Ka-Nel-E-Wood well wi’ch was cor+
pleted as ar h—i Ly£i = r
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; structurally thar the No, 1 Platerc well. hut we fand <
interpretation shows why we wculd find sore gas accunulzwazd v:o
in siall volumes below updip oil.

¢ Then is it your opinion tnat the gas whi:zh i1e baing pro-
pimple or bump on this structure as it dirs Lo thé nervheast?

gromaly on this large stratographic feature,

Q¢ Is it further your opirnicn thst tals gas that has been sco
sntrapped can not wove on upstructure to the nalr gas body?

A Yes, there'’s s certain anourt cf gas that was trapped in
this structure thsat was ot able Lo nove on updip, &lthough the
ma jor pertior did.

« Then, based upcn your studies oi inis aresz Mo, Fludroeer,

in communication with tihe oii wiach is
of the resarvoir’i ~ & AT is correct.

Q Now, ir, Finfrock, aave you changec your opinion fror the

studies based on tiis new inforuation, the drilling of new wells
and the passage of taree months! time?
A VWell, ry originel positicn 1as not nesn changed.
¥E, BRREBO: I believe that's all we have frow tnis w.tnes

MR, PORTER: Anyone have a question of Hr, Finfrock?

[EUSURERENUUSPU I B

A Yes, it is wy opinion that this gas was *rapred ir a local

18 it your opinion that a gas cap exisis, & Lajor .as cap, which i?

previous hearinz, or has it been further conrirmed ty the additionjl

duced lower on the structure thar c¢il is being produced fron a locél

#‘




¥r. Seth,

CROSS EXAMINATION

By ¥R, SETH:

T
EN

questions about your exhibits.

WO ———~
-

arbitrarily placed?

A Ko, they are pilaced gt L2 szue intervals o oroughoat the
length of the f[ield. u:
shown here in theac suctiorns
the wells are located across thz sec

from quarter c¢f a milec urx ¢2 3Loat A thras-quarters cf a rile, |

¢ But you hmve

the dlarrar, is vhat ~i=ht?

A Well, we snow tae

A PP P
- o ik W *

thay are aqually spaced,

« Likewise ysu: have
A Tes, we nave nung

for the lower Gallup Forcatics aers, Taey are all umng from the

¢ The diagrams don?

-

w

A ¥ell, we have taia

|
viese fror a ¢3rvrelatic: polnt at the toé

—ale

would just like to ask you a couple of

On your cross secuvions tnere you

ntly have no horizontal ccale, is that correct? They're jusi

!
ticns of the field, They vary'

Lo osa e erpes sachion other than

1

3¢ales a3 soen ara ol g rertical scald

arvd vanret; s 30212 on she accizontal,
v ovestic caLool

Ll zonnral of Uvn eitusr, do y?u?

scal location

indicate tnav, do taey?

sace cagracterisiic across nere, and we

=z New Mexico
S5-3546




icomc to the sare position above it to thértié.rmrh

PR

3 You have done that regardless of the depth belr~ -~

A ({Interrupting) These areni’t Surg from a subsea datum, ‘
They are hung from th2 Upper Gallup here. These are nolt sutsea.

« Then you have not attempted to show the relative positionsi

A (Interrupting} Strrturalls i

¢ (Continuing) ~-- structurally at all?

A No.

w 41t'a pore or lass w arbitrary esrrangzuert than i these

2 £ W

various long picturss votnh verticalliy and grizontally?

A Wwe have picxed 2 correliatior point to nang each icg froo

'.J

regardlass of its structural pesition, ‘

Y

J #ull, your C Cj would saow quite a dip, would .t rot? ’
A Yes, it would saow a Uip in this diractior frow scuth to |
north if we 1ad hung it fron z QQCaea datii, <2 4cwld tais these linas
nere and they would assuze ar zsngle 1

¢ Taen your points of ricrolog ssparaticn weild not be oppeaiie
each other necassarily, wouid trey:’

A Cpposite esach other?

« from one well Lo toe next taay would nct n2 on Lnhe sane
aorizontal lire?

A Uo, because we wéuld be connecting the same porcus sand in

here., If we hurg tanem from a subsees datum the line would e tilteé

in this manner with the updip sand in-a higher position than the

v i o e




downdin sand, and these correlations wnuld drnop a2s we «ovo

S S

ward, It would be the sare correlation though.
You have arranged them so the lines appear --
A {Interrupting)} They are not straight, no, but we nave just
correlated between the sands as a3 been Sshown.
< dave you shown 2ll thz nicrelez sanzrations in esch well?
Take for example, on I By, Skelly No. 2 Longhart, 1s thers soxe

separation that you haven't shown there, for axauple? !

A Yes, there is. There 1is separatiorn right at tiis position

here Shat we have not shown. i
Q And the Monsanto Wc. 1 Frank, is tnat lixewise urue? ‘
A I don't believe tnat 1 can read frown tinis print whether th;t
|

is microlog separsation or not, but wansire are, 1 would say out of
the 43 wells that are on these cross secticns, I think I counted &
wells of which we nad a position like wnis in tne Skelly Longhart,i
of wnicn there was a srall amount of wicrclog saparaticn, and we

did not attempt to show those microlog separaticns in tnese inferigr

sands,

We are attempting to show that in the nair pay sands of the
8isti-Lower Gallup (il Ponl we had this continuity of porosity arnd
permeability.

& Tnen there are otner productive sards, or at least sands

shoving ricrolog seraratior thet you heve not atterpted te show?

Vou reverdt showr ther 2117




1
b
}

H

et e e e an e e - e s S % o e e A 7 - MM <4 3. et . 3 s A AP B
f A That 4a tha inferior sands. That 1s correct,

: } , :

i 5 You have tesgtifled, I beliava, that there was ~catinso .. i

pOLUBIVY ana nermsabliity thronrhout, but vor do not testify oa any;
varia%icns in either one of those factors, do you?

4 I believe I stated that we Lad variable thicknesses of the
porous zones within the sands, as can wve gecn frow these sections, 5

that they do vary.

o~

= Tou certainly recocgnize inat there i3 varylng porosity and
perreability throughout the general sands tazt you speak of?
A Tt dnes vary, yes.

& The Informacion witii referznce to Lis aIxistence ol the gas

alle, I believe you narlicoed tiat a2 sands snale outy

Lo Yas, we aave aif pdip saadleoul ol vac lower saidd, L mean of]

3
i
i

The sands of tae Lower dallup Fermation, wihich elflord tne updip trar

R 1. - B T L I L b~ Y e e - ..y em e Yo, i
for the dcle gtratvographiic feabure wnohn 10 Lae wowss Gaizup Pool. |
l
|

k7L U R - IS T - . PO .
Joald vonl eXpechn L0 wncu.Llisr Sanindit 8n&L2odt in wther

-

’

Y It is continuous irue i eau oL oig poul Lo the other,

The sands do shale cut.

“ -

LpoGid you, or e, i, Pirfrocik, way duc yoor prazpare that
cr the tep of the second sand member?
A

A Because that was the sand that was ercounvered in our No. 1

Platero well, ard was the sand that care in for a dry gas test to

7

begin with, and I wanted te find an zxplanation for it, and I had ¢




|

i

rap or the productive “crizor te do so.
¥P. PCRTER: Arvene else have a questiorn of lir. Vinfroo. ¥

Fr. Malore.

-+

e
oo

-

oss Falcre, Atwcod and malore of ouwell,

New Mexico for 0u1f 01l Cormor 1 would like to anter the

appearance of Rooth Yellough of Denver, Colorade for Gulf Uil

Corporation,

Ry MR, MALOWYS:

. AT the tiwe that you L250ifded Iv e
Mr. finfrock, wes thare auy Zcull

toc ba dravn fror iz evidsrce aichy yoo pro-

cal tostivcny?

: —% N R A
W Yes, geclogical evitsros

A &3 far a2z I cculd ser oo

Y, 5 & - - - o
takirg ir the cther osysct

. - PR N ey 3
e, L RRownrt oTohat vt nad

showr the cortinuity

PRNSE

throug: the £i:]

have L ade sirde that Learing

28
-
o
=
a
™
L3
 pa
«2
o
ol
~
o
o
T
H
W
‘4
H
o

rengtiered your ¢crolulicn irn Llazt ragard?
# It las .y yerscnai curel s

& Your corcliusions ncv. are accually ilcontzcal witn those to

whici, you testified hnere om tae original hearirg, are they not?

A

(28]

4

woull say not exactly ideatical, nc.

S

<« #ould you say substantiglly th2 same?

L ogiviooie conrvdpeint, and no&

LA

RS W

ean prosento. geolsgi-
!
i

LU
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A Substantially the same, yns;

|
{
e e O —
|
|
|

W You have limited your study of the nicrolog separation
shown by these logs to the two principal mecbers as you define l

them in this Zisti~Lower Gallup Pool, have you not?

A 1 suudied the entire area of the Lower CGallup Formation.

We nave lirited cur exhibits to the main productive zonea of the

Bisti-Lower Gallup,. i
% Se that for instance on a nucber of those logs where per- i
foratiors are shown opposite which you have not indicated microleg’

separation, there are other areas of pormesbility ard porosity? ‘

A As 1 mentioned, I think there were 8ix wells out of the foéty—
three on these sections that we were able ¢o see a2 positive microlﬁg
separation; and in those sare zones in the other wells there was nq
evidence of microlog separation.

QG Your exhibits do not indicate any continuity or communica-
tion as betwesn those zones and the members which you havse portraydd?
| A No, as can be seen fron these exhibits, you are nct able td
show from the positive microlog separatior a vertical connection, %s
that your question?

i Yes. Are there other areas in the poosl in which this con-
dition exists in which ocil wells were found apparently upstructure
from gas wells in addition to the area to which you testified?

A To my knowledge this area in 25 North, 11 West is the only

area that has come to my attention that this does exist.
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Q If there are other areaé:dﬁoulé‘you aé;bunb for them in thl
sare way you have accounted for this one? g

2 1If there are such areas I would want to make a geologic !
study of them before I would attempt an answer. 1 had to do that in
this case. |

Qd You wouldn't account for them necessarily in the sare way?§

A No, but I would say this, that where it exists in cne plac

it*'s possible that the sare situatior could exist agair. i

Q If I may invite your attertion for just a minute to Exhibi*
5-R and to the Shell No. 21-22 Goverrnent A shown on there. |

A Yes. That is this well here.

Q@ In the upper mzmber that is shown ther» I notiecse that you
show what appears tc be a separation of that nember into arn upper
and lower segment by a loss of permeability, I assure?

A That is correct.

Q Now, as you proceed toward D, you show that loss of porosity
or permeability? A To the right?

¢ VYo, that is D;.

A Towards D, I see.

Q4 As you proceed towards D you show that loss of permeability
to terminate and th§ two segments to again become one, sc that the
lower segment wcoculd have complete cormxunication with the upper

rembers shown in the Magnolia well? A That's right.

(G How do 7cu reacn the cornclusior that there is a coniinucus
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i
area of porosity‘;nd permeability there rather thaﬂwéhnt thers is 5
a pinchout of it between the 3hell and Magnolia well? %

A I find that in the Shell well, as we have shown, there is f
about a one and a half feet, it looks like, of known positive
microlog separation, and we find in t{hes Magnolia well, we have no
such separation, and this point is an arbitrary point, I hsave pick&d
it halfway between, it could be here, it could be there, we don't }
know whers ths pcint, the jurcture is. It is a common geologic pr#c—
tice when you are dealing with ar unknown, to put it at a point ha*f—
way between the two knowns. i
Q Would it bte an equally acceptable conclusion, ir your f

opinion, that the lower segment pinched out between those two w011+

80 that there would be no communication between it and the separation

in the Magnolia weil?
A I would have no information to state what actually did
happen to that lower portion of that sand.

Q So that it is --

A {Interrupting) This is my interpretation, my geologic int

4___-._*__
7

pretation of the factsz a8 we have them,

Q But you don't have information by which you can actually
subscantiate the wiy that is portrayed on your exhibit, do you?

A Wsll,»looking at it ip its plain diagram, we do not,
Possibly tiking other wells in the vicinity and studying the whole

picture, it might Leé able to prove another thing, I don't know,




<.

{
}
¢ It would alsc be posaible though, would it not, that thnt,%

!

if there is a pinchout in that lower segment, that that would be |

one of the erratic sands that would not have communication with the

rest of the member?

A The sard itself is present electriczally all the way t.lrxx'tmgrfi
there. We're degling here with measured positive microlog sepnra—g
tion, but the sand itself I have no doubt that it is not present

between the well.

Q@ And you would not te able to say with certainty that comruni-

cation would exist through that, would you?

A Well, the microlog tool I vwould say is one of the more

accurate electrical tools in the industry, but it does not measurs

down to serc permeability, and it's possible that though we do shog
here a gzero permeability {rou reading, not zero permeability, but %
non permeable streak there, that if we had core sanalysis througn %
the section we wou;d possibly show low order permeability.

Q So that the cenclusion which you have portrayed with ref§r¢
ence to the continuous nature of that lower segrment, is the con-
clusion that you draw from it, but ore whicu there would be a
difference of opinion on?

A Yes, that is geology.

MR. MALONRE: Thank you.

MR, PORTER: Anyocne else have a questiorn of the witness?

MR, BUSHRELL: He De. Bushnell, attorney with Amerada.
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9 Mr, Fiufrock, I believe you siated this morning that the

hydrocarbons in the Lover Galiup sand inigrated inte the sand, is
that correct?

A Tes, There wiil be scme migration and some inside too,
hydrocarbons,

Q If that's true, would it nou: necessarily follow that this

voir would be one cormor source in your opinien?

A I think 1t is.

MR, BUSHNELL: Thank vou.

MR. PORTER: Anyone else have z question of the witness?

Mr, Uts.
By MR, UTZ;

or not you interpreted the gas wells in the upstructure from your

Platero Ko. 1 to be a gas cap.

A Yes, it ia our opinion it is a gas cas.

Q3 Then, referring to your Exhibit D Dy --

A Which exhibit?

Q¢ D Dj. ' A D Dy, yes.
<

Government A, would you say that there was a low trough in there

which separated the Platero and your Shell 21-22 frox the Magnolia

Q Mr., Finfrock, I'm not sure that I understood for sure whatﬂer

v e e e

teser-

i

Between the Magnolia No. 1 Ah-Nus-Bah and the Shell No. 21422

|

Ah-Nus-Bah?
DegarpriEY - ME er & ASSCTIATES
[NCORPORATEL
GENEHAL Law Rip
ALBUZUERTUE. NEY
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| By MR. NUTTER:

A Yesz, that is nmy interpretation.

|
— — [P — ].
|
i
|

Q 1Is it your opirnion that some vcluzetric limitations should
be put on those gas wells in the gas cap? !

A I'm not suare I understand your quastion.

Q VWell, sorething -~

A (Interrupting) You rean veoluretric 18 --

MR. ERREBO: (Irterrupting) If the Commission please,

this gentleman i3 a geologist, WwWe will have an engineer on the

stand who will discuse tue gszs cap and nake the recommendetior, I
velieve, you are soeking, %
MR. PORTER: Vould vou refer your question to that witnossé

I will. Tnat's all 1 have. g

- - {
0 SV 5 % AT
CRTEHR: #r, Kutter,

Q¢ Mr. Finfrouk, ¢as the Sunray No. 1 Platerc well originally
a zas well and is now an oil well?

A Yes, I will be glad to read here a short dissertation on
that well., This well was perforated December 5, 1957, in the Lower
Gallup sand from 4852 to 4903, on the twenty~-four hour test with a
1864 inch choke the well flowed at a rate of 566 MCF gas per day,

with a tubing pressure of 84,0 pounds.

iOn a test of the same perforation on December 14, 1957, the No. 1

After that tast the well was shut in for a reriod of nine dayd.

;




|

"{will have an sngineering witness later on that I thirnk can give

N
Cx;

on a three-quarters inch choke. Tubing praésure had dropped to

et o il vy s

280 pounds, casing presaure was 50 pounds, and the gas-oil ratie

3“'000 tO 10

@ Wha. has happened there, has the gas ir that nose or that
littls pimple been deplested ard the nil ie roved upstructure?

A I think that that would answer a najor portior of the %
question, that we have a suall gas cap in this area ard when we

initially tested it we tested the dry gas and when it was, the well

was perforated througn the entire sanc and which was through the

gas in the 51l coluzn, when the well was opened back up again we |
i
{

got our liquid hydrocarbons.
Q Which had moved up the structure while the well was shut 14?
A ¥o, I believe they had beern there to begin with, ard we ha%
as I might say it, I might bLe getting into reservolr engineering
over ny head, as I see it we had » little zas cap above this oil |
and in our initial test we got the dry gas.
& You dpn't think that the perforations penetrated oil that
was in place originally?

MR. ERREBO: If I might interrupt you, Mr., Nutter., ¥We

you quicker answers.

MR. NUTTER: That is fine. Wwe will defer that line of

questioning. Ho further questions.

Mk, POURTER: Anyone else have a guestion.
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cae s kusmazis . AVe One question. Janes McGowan,
Sinclair 031 ard Gzs Compary.

By &, LcGOWAYL:

Begulatiocrs resds in part aes follows: I aucte: %Pool reans any
undergrounc resarveir centaini.g a cemeon accumulation of crude
petroleun: oil or ratural gas or toth"™, Is it ycur opinion that th
Bisti-Lower Gallup Pocl corstitutes such a corbon accurulation

ad8 1s referred to here in this defliristion?

S -~ S

A Yaa. 1 dc.

MR. MeGOWAK: Tharnk ~ou.

MR, QRENIER: A. 5. Grenier, renresenting Southern Union

Gas Company.
By MR, GRENIEF:

¢ Mr. Frinfrock, in response tc a guestion by Mr, Seth, I

o~

believe ycu stated that zlthough this was in your opinion a con-

tinuous reservoir, at least as to these two rain rembers there, th*re

wers some variations as to porosity and perneability within the ‘
pool area? A Yes.

¢ Are you familiar with any producing pool or field which
does have cormpletely horogenous porosity and permeability?

A Yo, I ar not.

¢ In other words, this variant characteristic of porosity and

permeablility is Lypical of ary continucus formatien, and theyire

x0
a5

[




never exactly the sare all the way through?

3

L 1 would say t.at would be the ratural result, ves,

M. GRENIER: Tnank you.
MR, PORTER: Anyone else have a question? The witnesas
nay be excused,

(Witness excused,)

MR. ERREBO: I have several gquestions on redirect examinatjon.

MR, PORTER: Go ahead.

RE-DIRECT EZAMINATION

By MR. ERREBO: |

1

qQ With regard to the lower szones which you did not show, Kr,i

Finfrock, on yvour cross sectional exhibits, those actually from yo$r

study, are those not rather negligible insofar as the major part
of the 0il accumulation in this reserveir is concerned?

A Yes, 1 think they are.

< That is the reason you did not gshow then?

i Yes.

Q With regard to the way in which you ranged the logs for
correlation snd interpretation, is that not the generally accerpted
way acong geblogistaAof ranging logs on cross sections for inter-~
pretation?

A Thnere are two ways, you can range them this way and hanginf

from subsurface to get a structural picture. I ar not trying to

defire structure here. It is an accepted way ol naking cross
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|

”aectiona.

« I believe you previously testified, have you not, that thef

]
porosity and permeability varies from the center to the edge of the

fleld? & Yes,.

¢ So that therefore our cross section D to Dy in geing froc

i
1}
¥

the Shell No, 21-22 Government A to the Magnolia YNo. 1 Ah-Nus-Banh,

you would not expect the formation toc thin or te pinch out, would

you?

A I wouldr't normallye.

w That would be contrary to the trend which has been observad

throughout the entire field? A That is true,

& In further regard to tihat point, have you found any well

in the main portion of this field that has not had either, have

you fourd any well in which either the upper cr the lower sand

pinched out once that sands corntinuity has beer astablish
A VYould you repeat the auestion, please?
Q In the northwest portion of the field, the upper send is
shown to te continucus throughout? A That is correct.
& In that porticn of the field have you fourd ery well in
which the upper sards pinched out?
& Fot except on the flanks.
GQ £xcept cn the flanks? A That is correct,
Q Arnd in the southeast part éf the fieid have vou fourd ary

vell in which either the firsi or tl.2 second sz2rnd I1s pinche’ out?




& 1 think the situaticn is the ssare.
MR. EREELO: 1 believe that's all.

MH. POHRTER: Anyone else have & question?

MR, ERREBO: If it pleese the Cormission, at this time --

Q Mr. Finfrock, the exhibits were prepared by you, were they

not? A Yes, sir, they were,

Q Or under your supervision,

MR. ERREBO: If it please the Commission, we would like

to offer in evidence Exhibits 1-R through 7-H.

MR, PORTER: Without objection these exhibita will be ad-

mitted to the record. The witness may be excused.
| (¥itnesa excused.)
¥e will take a short recess.

(Recess.)

Mi. PORTER: The hearing will come to order, piease,
Mr. Errebo, will you proceed with your nexc wituess?

M. ERREBO: If the Comnisaion plzase, we would lile
this timwe {0 cail lir. Brinkley as our next witness.

(Witress zworn, )

s e SRINARLEY

]

called as a witness, having been first duly sworn, testified
follows.

SIAE0T ZAAMTIHRATION

By B, ERXLBO

as




« #1ll you state your nawe, piease?

A My name is T. ¥, Srinkley.

& By whom are you smployed and where, ir, Brinkley?
yad by Sunray ¥icé-Uontinent Uil Compary in Tulsa.ﬁ
Q¢ And you are Chief Reservoir Engineer {or Bunray?

A That is correct. '
Q And you tsstified as a Reservoir Engineer at the original i

hearing in this rsiter, did you not? 4 That is correct.

Q3 3ince tihis original hearing have vou made additional studies
of this pool, taking 1ato considersticn new information which you

cbtained? A Yes, I have.

Q Does this new information that you have obtalned cornsist !
primarily of bottomhole pressure data in the area surrounding t.he“ji
pllot area cf Zhe experimental LPG project in this field?

A Yes. Considerable additional information is now availablei
in the pilot area that was nol available ac tne last hearinge.

4 Have you prvparad.a piat snowing tais date wiich nas oeen

accumulated since tns last nearing? A TYes, I nave.

(Marxed Sunray's Ex:ibit 8-R,
for identification.) '

¢ That plat has beer identified as Exhibit 8-R. Will you
please go to that plat on the wall and explain what is showr on it}
A Exhibit 8-R, which we have a large copy of, I believa vou

will want to mark your exhibit. Exhibit 8-R is a pilot area rnap,
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the pilot area is shown witii heavy uashied lines at the 1ntersectio&

of Township 25, 26 Nortn and henge 12 and 13 West. This pilot are&,
for your cornvenience, is located in a previous exhibit in the nortgw
west portior of the field where I an pointing. The pilot area con,

sists of four oil wells, Sunray Federal 2-C located in the southwest
of Section 31, Phillinps ilnspah No. 1-A located in the southeast ‘
portion of Sectior 36, British Arerican Marye Ko, 1 locatsd in the

-

northrast portion of Section 1 and Sunrayvy Federal lNo. 1 located

in the northwest portior of Section 5. :

In the center qf these four oil wells we have ar injection g
well. We have shown in the four sections, Section 31, 36, 1 and 6§
all of the wells that have bser drilled ir theose sections. In !

addition to showing the wells we have listed measured bottom hole

pressures, also the date when the pressures were run and the type

of instrument we used Lo measure the pressure.

48 an sxemple, British Awmerican Marye No. 1, located in the
northeast portion of Sectien 1, we showed I'ive pressure meagurensengs.
The first pressure measursment was taken in Uctover 23, lvys6., The
B indicates a bomb measurement, tne 1252 representc tne reservoir
preasure at an elevation of plus 1300 feat.

‘The next pressure was August 15, 1957, 5 standing for sonologd
That is an ecno device which we used to estimate the reservoir

pressure and the pressure on that aate was 1203 pounds., Tne next

pragsure wWas in ;‘gpr =1 il 3 $p= =
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Uctcber 1, 1¥5/ 18 tne nexl pressure, again with a sonolog,
and the measured bottornr hole pressure was 1292 pcunds. On Novembe£
the 6th, 1957, sonolog method indicated a pressure oi 1386 pounds..
Yt 48 quite significant with this inforration that all rotice betu?en
the first and second pressures that there is a decirease in reservo%r

praysure over the period of roughly ter nonths. The drease in |

i
pressure is 49 pounds. ‘That means that the natural decline in |
resarvoir pressure for the ten-~tionth perioed pirior te the injection:

|
of LPG arnd gas amourted to 49 pounds, ' f
It is significant teoc that the third pressure on September &,
i
1957 had shown an increase of 95 pounds over the preceding prossu*a.

Further, the October 1, 1957 pressure further substantiates the

higher pressure thar the reservoir pressure irmediately prior to

the injecticn of LPG, 4lso, the last pressure, November O, 1957,
shows the pressure to ve 13806, stili greater than the pressure im-
mediately prior to injection of LPs,.

Thia i8 a pressure reversal frorm the neormal decline experisaced

by this well as a2 result of injecting LPG and gas.

« Mr. Brinkley, could I aak you one guestion av that point?
How long was it between tue second and third pressure maintenance,
tvhat was roughly tharee woeks tlere, was it not?

A Sligntly less t.an three weeks.

£
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cf tive? L That i3 correct,
. - L -~ . _ N PN - -l o }

W AN yuu alsBe tave Guull® a4 ad e Lnerease veliddn the firstd

i

5L Octover arnd the sixth of ‘iovember, do you vobt?
A Tnxt is correct.

-

% And way the decrease in pressure thet occurred frorm October

the 23ird of 1956 to August the 15th, 1957, a sizrificantly larze
decrease considering the avcunt of cil which had

%
taeen withdrawn fr$m
that resarvoir and from that well over that period of tire? I

A That is correct,

0 Thank you. E

A Yet's consider another well, Sunray Mid-Continent No. 5
Federal which ia almogt a mile south of the gas injection well.

Agair. we find the same characteristics on Cectober 22, 1957, as vou

wars, 1956 with a bomd measurement, wWe measurad the resarvoir pres*ure

1
of 1446 pounds. Un April the 5ta, 1957 again vish a homb ws nsasufed

!
i , . !
the raservnir pressura to be 1343. The Shird nressurae taken in |

October 7, 1357, again with a bomb, we found the pressure to be 1412
pounds,

Again we find the normal decline irn pressure during the perio+
prior to LPZ and zas injection and the charactaristic pressure
reversal, after the infection of fluids, that same characteristic s
cbsarved in other wells in this area.

Gencrally we expect 3 higher rressura reversal or pressure

[¢]

berafit in the wells rnearer the ir.jection well, ard they occur
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e3 lie~ thiny outlyire wella, i w, o.0°% ‘e rar econstruct poaai&ly

i

a lire arou:nd the 1 fecticr w2il i» & radisl fashior, indicating
that fluids have roved away fror the injecting w211, ard the reason
we xnow the fluilds have roved is bvecauss of this rressure reversal

effect that we have noted,

Yow, this fluid meverent confirrs sand cont

t2l)

wuily in this
irwedigte area consistent with the previous exnibit vressnted by

}
|
. . é
Fr. Pinfrock. T teliszve that's sll. f
|

'
{ 4111 rou rleasse refer toc your Exhibit Ko, G-k, Mr. Brinkley,
and identify and explair vhat it shows?

{(iarked Surray's Exhibit y-R,
for identification.)

A Agein I wonild suggest that veu nurbder rour exnibit; nLxhibi
Ef :

9-R iliustrates the basic irforratior that was pregertes or Lxhibit

|
i

B~R, only we show it in a chronolicgical ashion. 438 &ar exanple,
the red 1line as shown on cur exbribit accerding to the cate of Augu&t
21, 1957 which corresponds to the scale at the bottom, represents
ths date at which we started the injection of LPG. AL Tnat tiue
you will notice that the reservoir pressure in the pilot area based
on the factusl data presented on Exhitit 38-H was _n tne rang: of

1100 pounds to roughly 1350 pounds.

I invite your attention also to the date of October, 1956,

when the reservoir pressure was the range of 1200 pounds to 1400

|
!
]
pounds, The trend shown by the data for those two periods indicat+s

i
i




LI e eeee woped 220826 L Ua2 »ilot area prior to the In-
Jection »J LFG. Jaal  s.llne averages agproxinately a undrad
pounda per sguare inch Ior ta? Len-nonth period. This trend s
daefined or 1llustrated by two heavy lires, the axtrapolation of
that defined trend to periods past the irdectisn 5f cur LPG 1ndicates
that at the present tire we would have sufferad additional »nressure
daclire as substantiatad by later proessuras in outlying wells,

The portion of the curve to the right of this red line and

above the probable extension of the pressure decline indicates the
presgure restoration or the preasure reversal that we have experieﬁced
;
in the pilot area by the injection ol LPT and sas.
!

It ia significant that the orassgiarg has rapained stable ainca;
the atart of gas injection. .oreover, 1i:i nas uvwan restored o theli
value tsat w2 obfarved tarn wonths bedore the gllist, Tn addition |
to that 2 have withdraws hisk 21l rates cut 2f the four <il wellsi

You: will notieca Tillics doznah 1-T =3nd 2-%, 1-B, 2-4 on

Exhib it ¢+ nave showr th2 pra2ssurz i-2sra2sss

3 we would expazct,

- - 3 Fa I - . et T I - | S 4 LT

zovarant oF Tl.dds throuzh Uhe sard, sunporting continuity,
-G, i v ~ 2 o . 1 3 [ . .
Firally, the venefit that wa Rgve gaired in the zilct azrea by

rressure “uildup has meountae? Lo approxirately 20T pourds, ad we

Y

sot started the project, arnd that kznaefit will cortinue the longer




the pilet project is in oreratior.. I believe that pretty well

covers the significant iteums.

v "y

L The res lts of hse

w
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tow, e Lhey not, that wells

zloost a umllie awey froo Lrlec

nell have alseady shown pressurs

increases as a rasult of tie i, jeclion of 7% and gas into the in-.

Jection well, s that rnot ccrrzot? L L.at is correcte.
« FEr. 3rinkley, nave yeu caloulaved

ulavsd toe awwant of acreage

wnich nas veen affecteu vy tails injecrtion well, ard xill you state

20w much it is?

2 T‘\“

[y]

K b ] PR Y | - <of - : 4
iva2le $hat 2 wgwre drawr ar indl

catsd ir the pilot arél
as being a2ffected b T1nuid

wowe rent throneh a cortincaug sand,

taking that radius of L5020 faet, th2 distan

»

3
(@]
]

fror tha injection

wall to the Hao, 5 weuld circunscrib

H\
@
)
bt 1
Y]
]
B8
3]

avncszinetine 1500
acrss,

< Then is it your opinien, vased on this information, that

i
%
one well will drair scme 15CC gscresz in this fileld? !

A The evidence that we have here indicates tast it will drail

an areg approxirating 1500 acres.

% Your Bxnibit 9-& tnen sinok3d a decrease in pressure which
you 3ay is norzal for this reservelr up to tae point at waich in-
jection was commmenced in tne pilot well, is tanat rignt?

A That is correct.

-
'

< You say this is ncrmal. You rean it ig norm

voir of tris lox oi i acz ariginally?
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A The pressure decline on withdrawals is normas in & 8c: §
drive type rechanism., But the ralte of pressure decline with uwue
small volumes that have beer removed here is abrormaily high.

W Then actuelly the seccnd vortion of your curve 3hows a
rather sharp increase over a short period of time after the corzende-
ment of injection of LPG and gas into this well? |

A This shows a rapid increase in pressure occurring shortly

after the injection of our LIG, and that sare characteristic is

repested and will repeat itself as we go further and further away
from the injection well. 5
Q Would you then say that this LPG injection program would

be just as effective on B0 acre spacing as on 40U acre spacing?

A Absolutely. ‘

4 That being the case, are LU acre wells needless wells Lnso%ar
&8 secondary recovery by LPG ipjection and gas injection into tnisé
field are concerned?

A Porty acres are a waste, They are not reeded in this
process,

5 Now, ¥r. Brinkley, ir ccder that we was nave s 1little closér
lock at this rzvter of effiziert arnd ecorncricsl drainage, will you
please state what ir. your opirion is one of the prime reguisites
for such drai&agé’

£ The first reguisite for efficiert and econorical drainage




& What would you say would be a second requiasite for sn

efficient and economical drainage?

4 The secrond rac-isite wenld b2 proner rerroabtlity and
visconsity of tre ~11,

W Ard vhat veuld be aqovtrer ronvicits o oo afflciznt and

econorical Arainage?

2 Pirallv, sand contirnits

3

Prencore difforertiaqls which vou a2 stztad zre the first

I

recuisite for drainage have Yeen fornd *o oxist ae far ze nne mile’
from the inlection well, have thev rat? i
A That is correct.

Q As to your rnext requisite for efficient and sconormical
drainage, is the ability .f fluids to flow, which reguires fluids !
of proper viscosity and reservoir rocks of sufficiert perxeability.
tc permit such flow important?

& T should like to invite vour attention to the fact that
¥ell 2-C 1s in a thin sand section, It is nct shown herg, Lut as
previously testified to, alsc of irferior rcck characieristics,
The malir hody of the pool lies ir here, ani of cource, Lzi3 would
represert cre of the edge wells where vou enccunter tiin sand and
roor rermeability, yet we detected prassure irterference iue to th%
fluid mévement.

Moreover, Well ¥o. 5, a mile awsy approximately, alsc represen

ja soutn flark well »here the2 rock propartics are inferior and thin,

41
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Yot again we detect the pressure reversal due to fluid movement

from the injectiorn of our LPG and gas clear through this area and
being felt down here,
¢ Then, as for your third requisite of sand continuity, that
has also been established then by the presaunre tests, has it not?
A OCbviously since we have datected pressure reversals it f:uaesf5

'
i

been a result of fluid movement, and that rovement has had to move%
frow: the injection well past these wells througnh th2 intervening !

|
space where we had ro control or where it was gquestionavle on our }
eress sectiona to get to these outlying vwells, So we nave to i

accept the fact that the fluid has woved through those arsas in

ordexr to deteci this pressure reversal.

£

Then I believe you state, Mr, Brinkley, that throughout thé

gerer-al pilot area that you have shown, there is some variation of

permeability, out that variatiorn of permeability thern in your opinlon

will not prevent adequate drairage and proper and efficient drain-

age of this area because of the pressure differentials you cbserved?
A That is correct.
'Q And the influence of the other requisites that you stated &3

being necessary for efficient ani econorical drainagse?
A That is correct.

§ Does this further confirr the position which you took with

regard to drainage in the original hearing?
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{ Q In YOU.!‘ "Ork am » v-n--r-fvylt. ~ [ —

.,o;..,vnn g sl prinkliey, do
you have frequent occasion to rake use of ricrologs?

A That 18 correct.

O
-

Microlog separatior indicates a permeability of rock for-

ration which is capable of allowing the passage of fluids and
transguiiiing pressures? A Yés. i
You heard Mr. Finfrock testify, did vou not, that ndcrolog

-~

w

separation, indicating the presence of permeability, has been foun*

in approximately 164 of 187 wells? A That is correct.

-~

d That have besn drilled?

A That is correct. §

1
!

Q Are you in agreement with previous testimony in these two |

i
hesrings that this reservoir is sirilar in its genersal characteris+

tic throughout the area of this field?

A That is correct.

o

Q That being the case, is it your opirnion that the results

obtained in the pilot area could be obtained throughout the rest ‘

H
of this field? A That is correct.

Q@ Is it your opinion that one well located in any part of this

field whare ssnd is developed will drain it in excess of 80 acres

efficiently and ecoromically? A That is my opinicl.

Q Are you in agreement with Mr. Finfrock's testimony that g
is found in this, found in structurally higher locations?

A That is correct.

his siplanation of the
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occurrence of Zas at a lower structural level thar o0il?

A Yes, I ams I night elaborate on that & little bit, I am
satisfied that there is no question arorg we people that gas is
found in structursally high positions. Furthermore, the structural
configuration forming, if vou will, an apex as you go down the flaﬁks,
you can encounter irregular highs, you mignt call secondary highs,%
which they themselves can trap gas in the high locations.

I have observed this thing in & nunber of stratograpinic traps|

solution gas drive type reservoirs, anad they are secondary gas

accumulations along the flanks of a typical gas cap. It is not até
&1l unusual as far as I am concernsd.

Q Then is it your opinion that the gas cap in this reservoir§

is in communication with the down structure of o0il? 3

A It is my opinion. i

i

Q At the last hearing there wags some questiorn raisec as to i

the status of the Shell Carson No. 5 located in Section 27 inasmuci

as there was a report that this weil had produced highly and it is

the highest well) atructurally in the field at least at that time,

Have you had opportunity to give some study to this matter and to

obtain some additional information on this well which will enable

you to explain this gituation?

A Yes. The records will reflect that Shell Carson Unit No. #

located in the scutheast quarter of Secticn 27

and structurally ir the gas cap, is s gas well., The records show




"ﬁﬁaiﬂfﬁé¢;cll was fractured with 86;L36‘kalloﬁ;’of oii;wénd the "
only oil produced has been a part of this fract oil.

% In other words then, this well has produced no reservoir oil?

A That is correct.

i Then would you 3ay that ary inferences previously drawn
with regard to the apparent production of reserveoir cil frox this %
well are at this time not valid in view of this information?

4 T believe they were presented by misinformatiorn and are not

valid,
QG Mr, Brinkley, have you made a study of the Pedigrew—?ocitos
Pool, located in the State of New Mexico?
A Yes, 1 have, é
Q How do the reservoir conditions and the structure of this
pool compare with those found in the Bisti Field? %
A Both Bisti and the Pedigrew-Tocito Pool are quite similar.é
Both are strategraphic traps. The core analyses are very similar,
the electric legs when layed side by side are very similar, the
reservoir fluids are similar with on@ exceptiorn, the Tocito Pool
has a little becter quality fluid cheracteristic.

The reservoir pressures at Tocito are only approximately 600

pounds greater than at Bisti, and that is due to an additional 1604

W

e e

feet of depth. Both reservoirs are sclution gas drive type mechanisus,

toth reservoirs have idéntiried a gas cap. I believe those are the

significant points, high lights at this tire,




‘mats recovery fror the reservoir. The satimated primary recovery

o Y e

~

¢ Do you know what spacing the Cormission has adoptod for

that field?
4 The order as issued, approved 80 acre spacing. However,
out of the 18 wells drilled, 16 of ther are on 150 acre allocations.
Q& This field has been procduced for a period of approxinately
five vears since this spacing order was adopted. Do you have any E
information as to what has been the drainage efficlency which has |
been observed in this fleld under this patterr of 8C acre spacing

or greater which has been adopted?

A We have two observatlions regarding drainage. The first,
observation is that of the first nine wells, as of the first ten :
wells drilled, the first well éompleted irdicated an initial reser+
voir pressure of 2197 pournds on the date of July 26, 1951. The |
following nine completions each identified a completion reservoir
pressure lower than the original completicn reservoir pressure bty
76 to as much as 193 pounds per square inch, bearing in mind that
these nine later completions were on spacing considerably greater
than 80 acres.

This is the first indication of interference anrd dralnage. T?e

sscond observation of drainage efficiency is revealed in the ulti-

for the period before the pressure maintenance went intc effsct psfmits
the conclusion as to the natural depletion recovery on this wide

spacing. That racovery is of the order of spproximately 10C barrels




per acre foot consistent with what was predicted there as well as
Bisti, Thersiore I concluded that the spacing at Tocito, being
considerably zrester than 8C acres, pe~mits me to conclude along
with the similarity of the two reservoirs znd their fluids, that
we can efficiently and effectively deplete and drain or 8C acre
spacing.

G It is your atatement then, tased on the efficiency of

drainage that has occurred in the Tocito and the similarity cof

conditions in this pool, the Bisti, that you can consider that
a well en 80 acres can efficiently, economically drain 80 acres %
in this pool, the Bisti Pool? |
|

A That 1is correct. i

¢ Then with the testisiony that you have given here tihis morn%
i

ing, dees it or does it noc confirm the testimony and opinions whig:

you held at the previous hearing before the additional studies
vere made?

A This additional work that we have done, using additional
reservoir pressures et cetara, confirms my original conclusion,
and that concdl usior was that we car efficiently and effectively
drain the Bisti-Lower Callup reservoir on 80 acre spacirg.

¢ Do you believe that waste will occur if this application 14

not granted? A Yes.

~

Q@ Do you recommend that the rules which you presented at tie
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A ¥y récammendntion i8 consistent with the recormendatiocn §
t

presented at the previous hearing, namely that welis will be locatgd

in diagonal 4C's in 160 acre tracts, forming 80 acre proration units.

Two, wells will be located a minimum of 330 feet from the 4O

acre lines, Three, allowable to be based cn 80 acre proration unit,

Fbur, liziting gas-oil ratio of 2,000 cubic feet per harrel.
Five, seni-annual survey {or gas-oil ratio and reservoir
pressures,
« Were Exhibits E£-R and 9-R which you presented here this
morning, prepared by you or under your supervision? i
A They were prepared by ne or under my supervision.
MR. ERREBO: W2 would like at this tinme to offer them in %
evidence, |
MR. PORTER: Arny objection to the admission of the Exhibit%
8-R and 9-R? They will bte adnitted. Does anyone have & question |

of Mr. Brinkley?

Mi. SETH: If I rnay, I would like to ask Fr. Brinkley

three or four questions.

CRGSS EXAMINATIGN

By SETH;
{ Referring to 8-R, Kr. Brirkley, doesn't the data on that
map show some considerable pressure differertials betweern adjacent

wells, referring to some of the more recent tests, does it or

does it not show that? ’ ) £ Yes,

DEARNLEY

AlLBLz
ER
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« 4t does? A Yes. !
& For example, on the SDX wells 5 and 6, does that show a ‘
considerable pressure between those iwo wells freom time to time?

A Yes,

( Have you prepared ary isobaric mapr showing this aituation?%
A No, I have not. |

& If one were prepared, it would show a nighly irregular pic+
ture, would it not? A That is correct,

s HNow, how would you explair that in view of the testimony

I
H

. cf this freedorm of pressure corrunication? ¥hy is it different,

wny is it irregular?

A Well, we expect this sort of thing like you mertioned,
irregular pressure armong wells, and it's as I say, what we expect
due tn the variance in sand quality., The quality varies in this
well and the fluid, of course, will follow the path of lesast
resistance,

Q& Well, we are speaking just about pressure communication?

A Yes,

& That shows an irregular pattern, does it not?

A That is correct.

Q How did it happen that this particular area was picked
for the pilot project in the first instance?

A Ve were interested in getting our res:lts of evaluation of

+ b 4 - o - 2 -3
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share with other operators. 'le searched arcund for an arsz where
the wells were ~lustered so that we could get our results quickly

i
|
{
e
!
1
|
|
rather than sellishly goling to our own le&se where we had a pattcrﬁ

on wide spacing, yet sacrifics a year or two's tice Jor tne results,
We searched and we Tound the one aree in this part of the
field where three operators could cooperatively join, pool, their !

talent, experience and s¢ forth and drill ar input well and share

|

and share alike or fthis new venture, %
¥We all recognized at that time that the salvation for this pod
typs fleld would depend on sore type of seceondary wmethod. i
d You don't need to sell us on the program. We are for it.

I just wondersd why you picked this area. You certainly didntt |
pick one where you expected tc find poor comrunication or poor

sands, did you?

& Frankly, vwe vwere after the closs spacirg vells cn

1 this

pilot test to get our results quickly. ¥e realized at the tire
that this was an inferior well, and might cffer problers, but we
didn*t knoi enough about the method to know what kind of problerms
we would get into. We know riuuch rore about it now by having that
poor quality sand in our pilot area, and I think it is to our
advantage that we have looked into this situation,

% Well, you have certainly picked arc area whe;e you expected
to encounter good or better communication in the sands certainly?

A Correct.

50




!
N hBocause you warted the guick resulﬁ? ;
A That is correct.

Q@ Your testimony as to the facts and the testimony today has
been confined to this particular area, and from that you have
sxpressed your opinions as to the entire field?

A Yes,

Q@ Do you feel confident that from this localized area in the

besttaer part of the field vou can extrapolate the results over the

;ntire field? A Yes, sir,
Q You have no risgivings cr that poirt at all, is that righni

A We have learned a lot in this past four or five months, :

and we are quite confident that we car apply these results to the i
|

other devaloped porticns of the reservoir,

?
G And you would testify that cne well in any reasonably gocd |

part of the field would drair 150C acree, is that correct? ;

A Yo, 1 didn't mean to infer that at all, I said the evi-
dence we hsve here indicates that I have testified that cne well
drilled on BO acres would efficiently and effectively drair that

80 acre tract.

& I thought you testified that one well would drain 15CC acres,

that is what I understcod. If that is not correct, I was mistakeng
A T will erase my staterent, I did say that. I think I pre-

faced that based on this informatior that one well will drain 15GC
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Q In view of what you have now testified that one well in un%

reasonably good part of the developed area would drain 1500 acres 4~

¥

A Yes, sir, :
Q@ You are basing that testirony primarily on the pressure

communication which you have found in this area that you have thua;‘
pressure interference tests, is that correct? !

A That is correct.

In this area are the pressures above cor bSelow tha bubble

o

point?

A In the pilot area right row 1350 pounds are above the bubb#e
poins. |

¢ What were the compressibility factors, what did jou use or
what would you use here? A Por the 0il?

q Yes,

A I don't recall precisaly what the nwwber is, but it is
probably one times ten minus five volumes per delta PSI
ressrvoir conditions.

Q The comrressibility would bte less in these fluids whre the
pressuras, we haven't reached the bubble point in areas where you
| have, is that correct? A I didn*t follow yau;

Q Does your compressibiliily vary whether it is above or below
the Bubble roint? | A Yes,

Q Well, then, are thers other portions of the field where it

iz belew the bubbla point?




A L vejleve 1t would be LEST 1L L @ owe: L1018 WRY ~=

Q (Interrupting) Perhape vou could arawer e2 or no and

then explain the answer.

A VWell, I can't give just a one answer because of the variance.

& Well, go ahead then.
A T will state this, the Bisti-Lower Gallup reservoir contaiﬁs
0il and gas, at the gas-oil interface the reservoir oil is saturat*d
as we proceed down structural elevations lower than gas-oil contact,
we geot into more and rmore under saturated oil toc the point where

the lowast elevation or the lowest atructural elevation would be

the most undersaturated cil.
Q Your data and your conclusions based on this date would ma*e
a difference whether you have taken it in ar ares that is below or?
above the bubble point, weuld it not, Mr. Brinkley? E
|
A What are you referring toc? E

MR, SETH: Vould you read the question to him?
REPORTER: Reading: Your data and your conclusions bvased
on thia data would make a difference whether you have taker it in

an area that is below or above the bubble point, would it not,

Mr. Brinkley?

A I take it that you are referring to the pressure interference?

Q Yes.,
A Yes, if you moved toward the gas cap, then the effect of

pressure interference will becone minimigad due to the difference in
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compressibility of your fluid.

[s)

3
f
|
¢ That would be true in any area whare the pressures arse ;

below the bubble point, is that nct right, not orly gas cap areas,

but any other?
A That would be trus if you have sufficient gas. The effect

on your pressure interference is directly proportional to the |

amount of gas that you have, hence they would be rore felt in a ga#
cap srea than in the undersaturated arsa. E
4% That is what I was wondering., You have wellis of your owni
with pressure on the crdsr of three or four hundred pounds, do |
you nos?

A I don't believe they are that low, We have some 700 pomﬁ%

< Then thers are, certainly are wells that you know of wiﬂﬁﬁ
the area that are below the bubble point?

A Yes, Yes, in fact the pilot area is beiow the bubble

peint, or would have been -- E

& {Interrupting) It is nct now?

=3

These surrounding areas down here nay be,

T You 8gy ray §e. re they or are they not?

A TYes, this well is low.

& Now, the cumulative withdrawals have not besn large fron

the area that you have discussed hiere, have they? Do you have the

irformation on thuat?

A They vary from well to well, T do uave the data If jou woyld
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QT Ne, I wouldr't like to do that. Can you characterize tneni
as being aither iarge or srall or mediur, give us the high arnd the:
low? That will give us an idea.

A They vary fror possibly the order of 2,00C barrels to
possibly the order of 30,000 barrels.

¢ That would be an estirmate on the spread? ;

A That would be the spread, yes. '

& Just one more quesation. Ve note you don't have any preaau#es
on your 2-C well which is within the pilot flood. ¥hy is that? i
Recent pressures? |

A Original rressures,

i
!

% Recent pressures?

A Yes, Wae ran one just before we came out here and I got thé
data just in the last few hours. I have it right nere. -2 on %
forty-eight hour shutin hes a casing pressurs of 850 peunds and tni
reservoir prassure was 1389 pcunds. 1389 would put it sowe place
in here,

Q Is that a bomb test?

A No, that is an echometer test.

Q How about the British American Harvs Yo. 1? Do you have a
Decenmber presaure on ﬁhat?

A Yo, the last data I had was Dsecezber 6,

ME. PCRTER:
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MR. MALONE: HRoss Malone, with Gulf.
By MR, MALONE:

™

¢ Mr. Brinkley, do you have any recent pressurss on the
Federal 5 and 6 in Section 67

A No, sir, tnat's the last data I have.

w The October pressures are the last ones that you have¥?

4 Yes, s8ir, that is the last ones I had, yes,

Q¢ The last two prassuras on those two wells indicated that
the pressure wWwas going up, did they noiL?

A That is corract,

¢ And con the No. 4 well wnich Iis an offsot, the pressure is
going down in tne last two, would it not?

A That is correct.

Q7 You don't know what the Decenber preassurss would show on

5 and 67

A Ko, sir. ¥%e would Lave to aseasure it.

(4

Q Tour crose section indicates that the injection of gas is

being made into a single sand menmber in the injection well, does

it not? A Tuat is correct.

! < That single sand mewber condition 3s not uniforn all over

the pool, is 1t?

A HNo¢, it is not.

b2ae] b st hent
s

Te ALUHE: Tnat is all,




TR, PORTER: fnvore else have a questioﬁ
Mr. Cooley.

By IR, COCLEY:

¢ li'e Brinkley, 1 telieve in arswer tc Mr,
vou gaid that the preasvre {rformation
member?

A I don't believe he asked that.

merber 18 cormon to All these wells? L

s

C1l Poel?

I 4 i

e

in al)l the wells shown on your Exhibit 8-17

Fovnmcnt has caused the preséure reversal.

& Well, I'm asking vou that tiier rnow. ©Could not this sane

pressurs inforrmation, this communication be shown if a single sand

1
- . 4
welis would have every sard menber present in the RBiati-lLower CGalilub

i A T don't know whather I understand yocur full statement there

of the gtringar of gands that have basen testiried to that are conr-

tained in the Fisti-Lower Gallup trerd would necessarily be present

A We are injecting irto the upper member, aud that is the
hnmber that i3 being pressured up, ard that is what we have detectcf
in thess adjacant wglls,’and the movement of fluid through the

upper mezxber and going over to the adjacent wells, I rean that

R

of Mr., Brinkley’

Malone's question

a single sand

Yos, |

i & Then it would not necessarily follow that all of these

b

t

i Does ths fact tiat there is corraunication indicated as a

i
result of your prsssures slsc i-dica%e that the wvarious sand mombcr&

!
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. ) - e aa .:...;;.-uu-lnf. whetansawvar that
every strirger in the lower EistI Gallup trend is present in everyi
well on vour Ex:ibit 3-R, is 3t? A Ho,

< I believe you tastifizd that it was your opirion, as & ro-'

sult of this irforretiocr, that orne well would adequately and ef-

ficiently drair 8C acres? L Yes,

H
<

«~ Hew, tell pe, !Mr, Erinkley, if a well, any one of the uell+
on Exhibit &-R Failed to peretrate ore of the lesser nerbers, or i
failed to penetraie any trend cr any stringer in the Lower Bisti l
trend, it would not bte pessivle for that well to drazin that par- 1
ticular trend, would it?

A You are speaking of the lower nsnber?

& Cf any nmeawber if it failed to penetrate it, it cculdn't
drain it, could it?

A It is my opinion that the bulw of tae reserves is con- i
tained in the upper neuber,

Q¢ Mr. Brinkley, would vou please answer ry queation? If the
well --

& (Incerrupting) I would like tc have it repeated aga‘r.

@ I1f the well does riot penetrate a given sand rember, it caniot
drain that wember, can 17

4 If the sard member is penetrated?

4 I say, if it does unot penetrate it, it cannot drain it?

A Kt 4+ ot 'dﬁ“l




ra

G k1] ) &~ [P O R - .
' Mnvta ° A - R AR - S v e L WY Uil N s -

A UNo% that well. Thsat 18 correct. }
« Then tais inforrmation does not ccnclusively show that a
well drilled on &0-acce dpacicg patterr wcald Jrair all of che

sand mewbers ir the Lower Bbisti trend, whetaoer taey are important

or unirportant, in their opinion it doesn't prove that it would drﬁi

all of them?

|
A That is correct. |
¢ On primary recovery, Mr, Brinkley, what is the ﬁrfact on

the pressure decline, the normal pressure decline when a well is |

snut in?

A The pressurs declina permits a buildup in gae seturation.

w X don't helieve you underatood ry questior. %Yhat is the

effect on the pressure decline, the norual prescure decline withouq

any type of secondary recovery ieasures, wihat is tae effect on the
pressure Gseline when the producing well is snut in?
A I'm sorry, I don't understand you.

Q You gst a pressure decline on a well in prinary recovery?

A Yes.,
Q. It is declining at a steady rats?
A Yea,

Q Then the well is shut in, what is the erfect on that curve?

A Well, it would continue to decline if the other wells in tﬂc'

fleld continued to produce,.

St e e e o i

n




¢ avTawr thay do not in the ares arcund tnis well,

G dney would walnta.n tie saice value, g

.l awculd there be any vossibility of & buildup?

A Not in a solution gas drive reservoir. Cnce it has built
up dus to its norral rock rroperties, then it would romain stable,

3 Are you aware cf what productior has beer taken from the

wells shown or Exhibit 8-FR octher thar the four test wells?

A Yes.

Q Wwhat production has been taxen firrom those wells during the
rwon%tas of September and Cctoger, 13577 !

A I don't have it just in that form. I have the accumulatod!
values for the pressur: neasurerents on each welli, Luy I have g
in my book here the nrwontnly vroductlon by esach well. i

& Are you gsware tnat none of the wells according to your :
statistical report on Uxhitit 5-K has any production whatsoever fo%
the mon%hs of Septermber and Octcber with the excepticn of the Sun-
ray Federal C-5 in Section 5, Township 25, Nerth, Range 12 West.

4 Let me present what I have 2ere or Section 6, 25 North,
12 dest,

Q7 That is the Sunray Federal 5-C7

A Pive,

Q C-57 A For what conths?

C Sentermber and Cctober. Substantially the period of tire

since the institutior of the LPG infection program that was
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| commence. or fugest 21, 1857, Is chat cereoact?

A Cepterter, ry booh shows for Federal 0-5 to have preoduced

no cile For Ccioter I iave £FQ btarrels,

< HNow, do you nave ary rroduction whatssever for gr other

wells shown on Exhibit #-k with the exceptiou of the four test wellis?

|

A No, sir.

Q¢ What effect do you think the fa“lure to produce thsse wcll+
would have on these pressures showr on Exhibit 8-R?

A It would reduce the pressures further.

¢ Had they bLeen produced?

A Yad they been produced, that is correct.

& 1In your direct testinony 1 believe vou referred to a com-

parison between wnat you called the Pedigrew-Tocito Pool?

A Yes.

-

v 1 belleve that is the pucl that the Coimission designates |
the South Blanco-Tocito Pocl? 4 ©xactly.

& On primary production prior to injection of water in tThe
South Blanco-Tocito Pool, tne records indicate that they were able
to preduce 3,152 barrels per PSI decline?

A Yes,

«w Wwill you state whether you think the bisti-Lower Gallup
Cil Pool could produce a similar quartity of o0il without injectionf

A Yo, it weuld produce less.

[T S

2 How mush leag? Tv d 't neal 3 T n
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< Three thousand tarrels per P317
A That was what we have ohserved to date. I believe I had |
better quslify thet statement, however, that is i the urdersaturayed

region where we are operatirs,

§ What would be the importance of that qualification? What

!
vould be the effect in a saturated region?

A In a saturated region the barrels produced per delta F31
would be less thar the three thcusard. :
Q Tid vou sxplair ir answer to Mr. Seth's &ioss axamination,i

1 believe, the apparent anoraly of undersaturated cil and gas cap?

A I dontt know.

&

Iantt it anomalous ty have a gas cap in undersaturated oilé

A The oil in contact with the ges cap has to bte saturated,
but the pil that is downstructure at elevations lower thar tne gas
01l contact can be undersaturated like we have nere at Bisti,

¢ This iz nect an unusuzl situation?

A Thié 418 not musual, no, sir.

% Yeu dor't feel that this right possibly indicate a lack of

communication betweer the gas ¢ap and the cil?

A Nc.
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% 1 balleve you testified that if tuis pool ware deveicpea
?on 4G acre spacing, that waste would occur? would you please tall?
ne how?
4 Waste would cccur by the drilling of unnecessary wells re-
quiring inveatmant by the operators, |
¢ The drilling of unnecessary wells rather thar waste as

defined by the New Mexico Statutes? A Exactly.

Q¢ The definitions of vaste are underground waste and -- ‘

A {Interrupting) Yes,
Q (Continuing) -~ surface waste through evaporation or burni#g?
L Yes. j

Q Ecbonomic waste through production of o0il in excess of mark%t
deasnd ? A Yes,

QI VWaste as related to violation of ratable take, HNone of th%se
would occur as a result of L0 acre spacing, woﬁld it? It would
be msrely by the drilling of unnecessary wells?

A The drilling of urnecassary wells.

Q@ Mr, Brinkley, would you direct your attention, please¢, to
Exhibit 8-R plamse? More specifically to the British American
Marys Mo. 3 well. On October 23, 1356, the pressure reading was
taken of 1190 pounds, is that correct?

A That is correct. |

Q¢ And on August 15, 1957, the pressure reading was taken

A !.' alr.
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< This was prior tovihe injection of arny LP5G or gas Iinto the

Lower Gallup 0il Pool? A That is correct,

¢ Would you please explain what ir your opinion caused this |

increass in pressure?

A lst re check my records first.

Q& The increase is also indicated on vour Exhibit 9?

A Yes, That increase in pressure of 1234 pounds taken Augua%
15, 1957 as compared to October 23, 1956, some lL4 pounds. %

qd Forty-four pounds, I believe. !

A 3Some 44 pounds., Probably is explainable by the shutin tim*a.
The August pressure was shutin quite a few hours longer than the |

- earlier pressure.

j
|
¢ Are there any other variations in shutin times on the prasi
sures indicated on Exhibit 2-R whicb night account for some of the‘
varistions shown thereon? ]

A There may be. I didn't try to list all of that information.

Q These tests were not takern under identical conditions for
esach well? A ko, they werse notg

Q Can you furnish the Cormission with the shutin times for
sach of the wells for eacn of the tests?

A Yes,

Q‘ Would you please do so? A Yes,

Mi, COOLEY: Thank you very much, Kr. Brinkley. I have

no further questions.
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MR. PORTER: Mr. Brinkley, I believe you testified
Lhat you, in your opinion, this pool could be efficiently drained |

cn an AC acre spacing pattern? A Yes, sir,
& Does that rean that you think you would recover as nuch oil
on an BC acre spacing patterr drilling one well to the 80 acres,

88 you would two wells to an 807 ;
A As far as we can be practical about it and honest with
ourselvaes, yes, sir.
3 Then, ycu would have to assume that these variocus zones of
pay are identical on horizontal limits, wouldn't you?
A VWe would have to assume that they extended sufficient dis-f

tance to be penetrated by the wells.

4 All of the wells? A Yes, §

MR, PORTER: Anyone else have a question? Mr. Errebo. %
» RE-DIRECT EXAMINATION
By M3, ERREBO:

Q@ With regard to Sunray Federal YNo. 4 wsll, do you have any
sxplanation at this time for the decrease in pressure fron the
November 6, 1957 pressure of 1314 pounds to the December 4, 1957
pressure of 1294 pounds?

A Both tests wers shut in in the same length of time, nacely

forty-eight hours. However, the likely reason why we have a vari-

¥

ance there bgtween those two dates is probably due to the irregula

irnjection rates that we have experienced, and the reservoir had not

DeEAzNLEY - ME:ER & ASS0CIATES
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stabilized in that area.

Q¢ Mr, Brinkley, have you calculated the recoverable reserves%

in this field? A Yes.

& What percent of these reserves are found in the two upper

main sands?
A I would say essentially 95% of the total producable oil %

out of this reservoir would be contained in the two uppermost

sands,
MR, ERREBO: Thark you. That's all I have.
MR, PORTER: Mr. Grenier.
~CROSS EXAMINATION |
By MR. GRENJIER: %

1

G Are you familiar with the definition of waste, Mr. Brinkley,

i
!

as contained in the New Mexico Statute?

A Ro.

Q Let me thern refer you to this portion of Section 65-3-3 of
the New Mexico Statutes where it states as used irn this Act,
*The term waste, in addition to its ordinary meaning, shall include
various other things®, then it iists undsrgrovund waste and surface
waste. As 1 understood, in response tc your answers given to Mr.
Cooley, you indicated that perhaps the waste that you were talking
about in the drilling of excess velia here that weren't needed,

would not be either underground or surface waste., But wher you
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A In ry opinion it would.

& Arrvroximately how pany wells, or Mr. Finfrock indicated had
- been drilled in this pool?

A I think 187,

& Have those been drilled to date substantially on 8C acre

spacing? é

A Al)l with but a few exceptions.

QX Do you have any indication as to how mary additional wells
it would require to drill this up to LO acre spacing?

A It would be over 20C wells,

{ What would the approximate range of cost of those wells be,
would wou have any concept of that? I mean per well.

A ¥What a per well would cost?

qQ Yes.

A Somsplace in the order of §70,000.

Q 30 that multiplying seventy thousand by two hundred would
indicate additional investment of about how much?

A About a million and a half dollars. Close to fifteen million,

Q 39 that using waste ia the ordinary meaning of the word,
you would think then there might be waste approachirg fifteen
million dollars? A That 1is correct.

Q If your conclusion is correct that 80 acre spacing will

adequately drain all but the inferior flank vnortion possibly

[UER———
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i oI this psol, is that ccrrect? A That is forrect,

his tract on 80 acre spacing and finds that other operators
around hin have, as permitted by regulation, drilled up to 40, can

, - ( YMow, what is the position of ar operatcr wio has drilled
) he adaquately protect his positior by producing from his 80 acre
|

tracts?

A Witn the 80 acre unit allowable, I feel that he can.
Q Could he with a 40U acre allowable? |

A If he had two wells on the 8C acre unit he could.

G Put 4f he is eonly going to ¢rill up his tract to ar 80 acre

!

density rather than to &« 40 acre density, can ne adequately protect
himgelf from drainage in that situation without drilling up his

wells alsoe?

| A You kind of lost me in there with sc rany wells. E
i« Assuwing a situaticn where 40U acre spacing pattern is petni
'mitted by Commiasion order as at the present moument, assuming an

}
‘operatcr has drilled up his tract originally on an 80 acre

spacirg pattern, His offset acreage sround hix is now drilled up
; ' to 4G acre density by the offsetting operators. Will he be ade-

| quately &blu to protect himself in that situation without drilling
;his own acreage? A I think so.

Q He will be able to do so even under those circumstances?

A If I understand your question properly, you are wanting to

know if you can protect yourself whether you are on 40 acre drilling
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or on 80 =cre drilling, is that correct?

s . G YNo. T aavine hare hoe eite @ i11. Ha dnsentt dwiil un hik
particular tract to 4LC acre density. e just stays put with 8C acte
spacing in his particular tract of larnd, but all arournd hir are LG’
§~ acre spacsd wellis. Will he in a 4C acre spacing pattern established
| by the Commissiorn Le able tc protsct hiuself without hirself drill%
ing up to a 4O acre density also? f

A I'm sorry, I must be dense this morning. I just don't
follow the entire question that ycu are asking, |

q Well, I'm assuning that each of these wells is now going
to be getting the same allowable that .8 is going to nave, sach
of these wells that he has drilled, one every 8C acres, but becauée
he is only miven LG acres for bprorationing purposea ns his pro- i
dueing unit, he is only going vo be getting one alloweble for eachi
of his wells, Xow, under thst circumstance, will he be able
- adequately to protect hirmself from drainage by these surrounding
wells that are drilled to double the density on his tract?

A I'm s8till not clear. May I get this clear? Are the 5C
acres on L0 aecre allawablé?

U Tesn. A No, sir, you will |not.

Q¢ He will not Be able to protect himself?

A Ko, sfr.

¢ Without drilling the additional wells necessary to put him

too on AC acre spacing? A Ng, sir,
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each operator cffsatting that AU acre dArilled srea 1s coing to havé
to drill up to the L0 ecre level 2iwself in order to prevent being
drained, is that ccrrect? A That is corrvrect.

¥R, GREKIER: I think that's all.
Ey MR, VERITY: :
L kr. Erirkley, Ceorgs Verity for Rex Mocre. If I understoo%
you, you said there was oniy approxirately five percent of the %
regervoir in these pninor stringers?

A Thest is correct.

Q& That 1s other thar the two that you have graphed?
i
A That is correct. ;

Q Or Mr, Finfrock graphed. Assuning for the nioment that you:

wouldn*t recover anv of it on 80 acres, which we realize is ar

assumption, and if you recovered all of it on 40 acres, would it

pay for the cost of drilling the additional double amount of wells?

A K@. sir.
By MR, MAIONE;

¢ Mr. Brinkley, you were asked a questior by counsel for
Scuthern Union as to the effect of developing on 40 as against 80
acre locaticns. Would you refer to your Exaibit %o. 1-R, and ir
kparticﬁlar to the northwest quarter of Section 1C in Township 25
North, Range 12 West. Tell us how Southerr Unior developed those

locat .
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Townghip 25 Nerth, 12 Vest?

¢ PRight.

)

Thosze are cr £C acre lecatiors.
@ They are LC acre offsetting wells, are they not?
A

vertically, ycu wonld have ore well on £C acres, Hence it is

consistent with the 80 acre snacing.

»

t'e have 160 acres, and considering 20 acre tracts running

SRS S —

|
|
¥
|

Tt does not conforrm to th~ patterrn which you have recommen?ed

to the Cormiasion, hovever, dces 1t?

A Yo, sir,

}
3 Now, with reference to vour statement that 95% of the tot*l

recoverabls oil is in the two urpermost sands, nave vou corputed
the recoverable o0il in place ir this pool?

A Yes,

2 Could you give us that fisure, please?

A It would be the sanz figure you presented in the previous
case and it 18 not new infervation,

2 I think it relates to sore new testincrny.

A Al) right, Will you restrce your question, please?

Q I asked you if you had computed the recoverable oil ir

place in the pool. TYou said yes, and I asked you what figure you

had obtained.

4 It would be roughly twenty-twoc million barrels.

|

4

¥
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« llave you allccatezd tial as Letwean the two principsl
nesbers waich are saown on your creds sechtion? i

A Yes, s8ir.

« Can you give us thaet allocatlion?

A You zean split between tlie Twu sections?

<% Yes, |

A No, I have nct done taat, ?

(¢ Have you allocated it as between those two sections and i
the lower secticns which are perforated in & lerge number of these(
wells? |

A I don't have that precise pnumber, Howsvar, we have arrive%
at tnhis five percent additional oill out of the lower members by g
using the rock characteristics and the high water saturation in ali
of those to show there is very little ovil in place and using a i
seall recovery efficiency consistent even with other operators,
that the amount of o0il recovered is negligible and tie¢ five percenﬁ
is basically an order of magn.cude nui.uer,

< Is Mid-Continent perforating in those lover zones in tne
wells they are dfilling?

A Ve perforate in tha lower zones as wel:i as in the upper
gones.,

R Would you say then that your figure of 95% was an estirmatidn

rather than a computation?




FR. MALONE: Thank you.”
By MR, GRENIER:

¢ Mr, Brirkley, are you fariliar, refarring sgain to this
group of Soutasrn Union wells wihich was Jjust mentioned in Mr.
Malone's cross examinaticnr? 4 Yes,

Q Are you familiar with the zores ir vhich those wells are
respectively completed?

A No, I would have to refer to cross sections and rmaps.

MR, GRENIER: If we may rake g staterent at tnis tine,
Mr. Porter.

MR, MALONE: A sworn statement.

MR, GRENIER: I thought it would expedite rabtters and give:

you the answer in which you appear to be interested. If you would%
like to have Mr, Wiedekehr or and sworn, we will te glad to do soc.

MR, MALOME: T z» willing to accept youwr statenment, I é
was kidding, |

MR, GRENIER: There are, as indicated by Mr. Malone's
questions, two wells upon this 160 acre gquarter section. There ar¢
two completions in the upper zone, there are two completions --

MR, WIEDFKEHR: Interrupting} If 1 rey rake the state-
ment for hir. There are two wells comvleted on 160 offset on 40
acres, one well completed in the upper zone and the other in the 200
feet geparating the two; so actually there are the two wells con-
pleted on or- 160 acre spuc.ny, one well in ewach zone,

¥R, PORTER: Thanrk vou.

MR. SELINGER: Kkav 1 ask the witness a few gquestions? ,
i

; FR. PCRTER: Are you going to direct your question to Fr, |

—_— | Brinkley? . . ;
¥R, SELINGER: Mr. Brinkley, T

DEa = g2y
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Q ¥Mr. Brinkley, you testified that in your opinion the drili—f
irg of nore than one well to 80 acres is ar urnecessary well, is
that correct? A That is correct.

Q You indicated that at the present develcprnent that there is
some, there would be some 2CC wells drilled as unnecessary wells?

A That 1s correct.

% Now, every time you drill a well ir this reserveir you f
uztilize some of the reservoir erergy in diriliing that well, is thati

!
i

correct? A That is correct,
|

Q2 KNow, if the drilling of an unnecessary well utilizes sone
of the reasrvoir energy, then that unnecessary well is utilizing
reservoir energy unnecessarily, is thst correct?

A That is correct. f

d Now, I want to read you the deflnitiorn of underground wast%
as being the inefficient, excessive or improper use er dissipation\
of the reservolr energy, including gas energy. How, would yocu
have that situation in the drilling of the grea: many unnece3sary
wellis in this f{leld? A That is correct,

MR, SELINGER: That's &il,
¥R, PCERTEK: 2, Cooley.
By MR, COOLEY:

& Mr. Brinklev, just one more point on this definition of

waste, 65-3-3 of the New Mexice Statutes Arnotated., It says,




|

WABLO-L@IIiNiLIONS, 4il .9 weos ricdivden oo
nydrocarbon, not the waste of money. I!low, under the defined Sﬁmﬁvf
of A, B and C, or under the ordinary meaning of the word waste,
will there be any wasting of hydrocarbon as Lhe result of drilling
on 4G acre spacing?
A Yes, under item A, the dissipation of reservoir energy,
gas energy, spacing, drilling, operating, producing. |
d Will there be less hydrocacrbon recovered on 40 acre than |
on 8C acre apaciug, Mr. Brinkley? A loe.

Q& Then thare wouldn't be any waste of hydrocarbons?

3

A Theret!s slways a waste in producing.

tlhe AnPicirdnn APf the W.a" i*l

~
N

1
2 As compared betweer 8¢ and 4U acre spacing. You stated th*t
i

i

i0 acre spacing would cause waste in this pool. 1 asked you what

you meant by that. I tiink 1 know what you meant, you meant the

sconockic loss? A Yes,

¢ Of drilling wells? A Yas,

¢ But you don't mean you mean to say there is going to be leﬁp

¢il reccvered on 40 acre spacing than on &0 acre spacing?
A No.
MR, SELINGER: I believe you were conversing with yr,
Nutter at the time I was interrogating this witness. We are talk-
1ng“about the dissipation of reservoir energy, not tne recovery of

hydrocarbon, we are talking about the reservoir energy itself ir

the regervoir if4
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?af unnecessary wells., That is defined as part of underground wast%.
é MR, COQLEY: 1 also asked hin if tere would be more oil
recavered on 80 thar 40.
A No.
MR, SELINGFR: You are talking about a recoverable factor,

I'm using the term of underground waste ir the use of reservoir

energy. 5

MR, COOLEY: If oil is not recoverad it is wasted,

MR. SELINGER: If you drill unnecessary wells ard dissipate
reservolir energy regardless of your recoverable factor, that is F
underground waste,

MR, PCRTER: Mr, 3eth has a gquestion. g
MR, SETH: I don't know wnather to direct this question to

Mr. Selinger or tne witnessa,
Sy MR, 3ETH:
& Hr. Brinkley, you testified in response to Mr. Selinger's

question, that there would be reservolr ernergy lcst by the drilling

of wells? ‘ 4 That is correct,

§ Now, would yocu explair how that comes about?

4 well, the ruel thnat 1is required in order to drill those
wells 1s fluid that is used to do unnecessary work, and in my
opinicn that would be waste,

Q Using gas to complete the wells?

SOV SRR S

”{iéefficient dissipation ofvgﬂg’reservéif";nergy 15 tﬁéydrillin: ’
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Q That is the extent of vour point on that particular questx&n?

A That is one exampls.

4 WwWell, what else is there, it tsaxes reservoir energy to
produce these wells too, is that what you are testifying to?

A Well, now, I'm not an expert on waste and legal matters.

4 I'm not talking to you at all about legal matters. The

question was reservoir ernergy. You &re an 8xpert on reservoir

energy?: & That's right.

¢ How is that expended by drilling these 40 acre wells? s

A Becauss you are using fusl to drill unnecessary wells,
and the fuel could be diverted to repressuring operations to %
furtner the rescovery !n this reservoir,

1 might carry that a little bit further, that we know that
we can get additional oil recovery by tne injection of gas, and
one of our gstudies right row considered the injection oi gas to z
improve the recovery, and if the gas is wasted and can't be 1njoct*d,
it would be waste. |

{ Your testimony now is that it takes ga; to power tha equip%
ment to drill the wells and for gas daplatioh, is that right?

A Yes,

Q What i3 being done with that gas now if it were rot used

for that?

A Part of it, I'm sure, is being used for fuel, but right noy

35T ATES :
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‘'we are uaking a study to utilize that gza=,

i

4 Well, then, the extent of your testimony was that you use !
soie fuel to drill wells and tne fuel is preccured locally?

& TYes,
« Is that about the extent of it?
A TYes.
KK, GRENIER: May I ask one question?
By MR, GRENIER:
Q& In response to Mr. 3eth's questioning, I gathered that you

were indicating that exclusive of the fuel use, things happening

on the surface, that approxirately the same amocunt of reserveir ‘
!
anergy would be required to produce the sare amount of ¢il whether |

on L0 er 80 acre spacing, is that correct?

A 1 believe it would be the sare amcunt of energy.

~

& Now, having used the same amount of energy tc produce the

same volume of ©il on either spacing, which would be the more

efficient way of using that reservoir energy, through a program'th%t
cost X dollars or through a prograr. through having doubtle the uall%,
two X dollars?

A The former X dollars.

G So, it would ba the moi's efficient use of reservoir energy
to recover this same amount of 0il and make use of this same amount

of reservoir energy on an 80 acre spacing patvern than on LO?

A That is correct.




Q So that relatively the LU acre syacing paiter: .aniiin. iu
of reservoir energy would be inefficient, is that correcu:

A That is correct.

& And therefors that would be withirn the definiticn &5 we
have it here in this section referred tc where it defines under-
ground waste as being a number of things erbracing the inefficient;
use or dissipation of tae reservoir energy, which you charactsrize%
it, then the use of reservoir energy by 20 acre as being such an |
inefficient use of reservoir energy?

A That is correctu. |

Q So that it would be wasteful thern to that extent?

A That is cortect. ‘ i

MR, PORTER; Mr. Cocley. |

By Mdt, 6001EY: Mr. Brinkley, are you familiar with the way the
two Southern Union wells, which were mentioned in the testimony a it'ew
mOWSnLts &go, wers completed? |

A Only from what I have heard here.

3 Thess wells are on offsetting 40 acre tracts, are thay not

A That is correct.

QU And since you do not know of your own information that
these wells are conpleted in different zones, let us assume that

these wells are completed ir two differert sones.

A Yea,




lower sone?

! doing tia2 Commission shall consider the economic los3 caused by the
drilliing of e

- ineludinz those cf royalty owners, the prevention of waste, the

~ Yes.

»

& Then, M-, Brinkley, my question is this, had tae Southerr |
Union wells been drilled irn accordance with your recommendations.
ons of the wells would nave been to the rnortheast corner, 1 believse
was your recowmendation? A That 1s correct.
Q Is there not a good possibility tnat the zone penetrated
Uy the well in the southeast where it is actually located, might
not even have penetrated that zcre? A That is correet. !

MR, COCIEY: Thank you,

MR, PORTER: I have a quastion in cind, tut I think I will

defer it for awhile, !, Sullivan. :
FRle SULLIVAN: ir, Sulliver, britisi americar.,

By MR, SULLIVAN; f

& There has been a good deal of testivery nere, Lkr, BrinkloyZ
with regard to the terns of the New Mexico Statute. 71 would like
to read a provision to you and ask you wheiher or not that this pr$s
vision existed in the lew. 7You uay enswer this eithar yes or no, | Are
you sware of the fact that Section £5-3-14{d) of the New Mexico Coh-
servation Act reads as follows: "Ilhe Comwidsion .ay establish a
proratiorn unit for each pool, sucn Leinz the aras that can be effigi-~
ently and eccrnocically drainsd ana developec ny une w~ell, and in s

=t T I =l o~

a85ary wells, the pr
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avoidance of the augrentation of risksd;rising from the drilling
of an excessive number of wells, and the preventicn of reduced
recovery wiilch might result fror the Arilling of tac fow wells,.®
Are you agware that that was in the statute?

& I have never read this.
< Just the answer no then?
A But through conversation --
& Jdust the angwer no then? A [Ho.

MR, FCRTER: The hearing will recess until cne-thir .

(Recess,)

APTEROCH SESSIGH

ki, FORTEBX: The mweeting will core to c.der, pleass, I
don't recall wno was quastioning Mr., Drinklev at tne recess, Mr,
Gr-nier, were you questioning the witness?

MR, GRBEKIER: lNo, but it has been called to ny attention
during the recess by one of tne other lawyers in tne case, that
apparently I cisstated one guestion and u:e witness riisheard and
we got a rather strange question ard answer. Tnis relates to the
point where I was inquiring of Mr, Brinkley as to whether 4 or 3G
acre development of tas [iald weuld reprasent tae more efficient
vtilization of reservoir energy. 1 think Ikasked, isn't ¥U acre
spacing less efficient, and n= said yes.

I'm sure

waz asking hir wouldn't 40 acres be

(0]

more inefficient, and I would as

~—

. hin what ais answer to that would

be,

|
|
|




A VYas a LD acre sanacine wnnld

MR. GREUIER: Thank vou.

he Texsa efficient..
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¥R, PCRTER: Anvone else have a question cf Mr, Erinkley

at this tire?

MR, UPZ: I have a question.

M, PCRTER: Mr. USz. I didn't see vou.

By E!o ETZ :

W Mr. Brinkley, how long do you think that it takes to stabilize

the shutin pressure in the Bisti Poul?

A Ve have obsarved in some of

al axis they would complastely buila

the wells zlong the longituéinf

up in pressure in less than

wallae howse hean

period of time than foriy-eignt hours te stabllize.

QX That would be dus to lower perreability? %

A Due to poor rock ciaaracteristics,

<  1In taking shutin pressures ir the pcol, wnat would you i

recommend as tae shutir pressure time for the p2riod of atabiliza-

tion?

A For the wells in the fairway I woula reccimend forty-eight

hours, &nd in the Iringe arzas I would ra2ccomend & winimun of

seventy-twc nhours.

~

tires?

b b - 4 i

Q.
-

b

& It weuld te a little bit difficult to nave two different

A Yes, it would.
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?faference tc the Sunray C-2, I note over in the first parv of

April a shutin pressure in the vicinity of 127C, ard apparentl: %
there was not any more suutin pressures taken until screwhsre sbout
the middle of Septewber? A Yes, sir.

w Do you attribute that increase to ycur injection of LPG
and gas?

A This is a.. abnormally high pressure, and I cannotl explain

it. It could be an error in uesasurement cr instrument or some-

thing else, but it is obviocusly too high. I did put it on here
because it was a data I received and I did not try to edit the datq.
¢ It also shows quite a fast decrease in prsasure on the '
pressure taken the latter part of Septenmber, doss it not? %
A Yes, sir, this point here. I [irst would like to say thati
I questioned that point, and since I had this point here I drew a i
line to connect the two data points and the decline carries no ;
significence as far as 1'm concerned.

MR, UTZ: That answers ny question,

MH. PGRTBR: Anyone else have a question of the witnesa?
Mr. Nutter.
By MR, NUTTBk:

§¥ WMr, Brinkley, you stated there would be a difference in thg

efficiency in the use of the reservoir energy in 40 acre against

80 gere spacing? o A Yes, sir.

i
< dud would this be ueasured, what Wwould be the uitinrdte i




VMbCULIE Ui LW dALAGEidie Lo Lae 411 1CieNCY in Lne use ol tne
reservoir eunergy?

A Por one thing, you would have half 28 rarv rressure sinks
in the reservoir, which of course, a pressure sinit causes increase
in gas saturation and it is that that I am referring to. ‘

& The ultimate answer to tie usa of reservoir energy is the
barrels of oil produced, is it rot?

A TYes,

{4 And then the guestion could be resolved as to the matter

of time in which the oil is produced? E

& Yas.

Q¢ The economic limits of the iLime that it takes to produce
‘ & given amount of oil, thet is important?

& That's right.

Q bkould it be fair to say thst ore cf the criteria here that
the Commission must consider, would be how long it would tahe to
produce a given amount of c¢il in this reservoir?

A That might be one criteria,

¥R. NUTTER: Thank you.
mx. PORTER: Anyore else nave a question? The witness
may be excused,
| {(¢¥itness excused, }
The Ccmmission has had a request from counsel for Eex lcore.

¥r, Verity, Jor permission tc mzke & Shkort staterent in crder to
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lcave herc to xake a plane cexnecticn., It uhere say objection to
Mr. Verity raking this statenerc st Lhis tire?
I'F.e VERITY: Your Henor, ir behnalf of Pex Neore, we don't

havs arny evidence to produce at this hearing, but I would like for

Lhe

record to show that Mr, Rex loore, who owns the 1,0LC acres of leaspes

withir the area that i3 here under consideration, finds himself

in a very embarrassing position, If the Commission establishes a
A0 acre specing as his lease is at the present tirme, or in the
past wher it was teing develcped under & voluntary £U scrs spacing,
he, as ;n independent operator, cculd develop his lease. I'™m sure
this Commisaion 1s aware of the fact that the average independent
rust borrow money in crder to develcp his leaze propertiaz under
rorpal circumstances, and certainly Mr. roore is in that position,
and I helieve the bulx of the independents in thnis Bisti Poocl.

He is in the pecsition that whereas he can borrow money and develop
kis thousand and forty acres con £( acre spacing, ne as yet has
teen unable teo find any lending agzency that will finance aim to
develop nis pool on LU acres. 7That leaves nim in the position,

if this Cormission allows its order to stand tnat it promulgated

recently, eatabliasning cne 40 acire, ne is geing vo aave tc sell his

lease or else farno it out on whatever kird of a basis can come arocund.

e fealz that that is inequitadle ard that is unfair, and
therefcre he joirns in the application for &C acre spacing. Ha

firds that his engingers and Pera~ors concur Wit tae

DEARNLEY . MEIER & ASSSCiATES
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feruinecring that recerrends the 8C acres to this Corrission.

¥, PORTER: Mr, MeGowan, did you have testimery to
presert ot this tire?

i, HcCOWAN: If the Commissiorn plesse, we will hava three
exhibits. I swjgest that we continue to nurber them 1¢, 11, 1l2-R
so0 there will be continuity in the racord. They are in support of
the application for rehearing and ir. support of the application,

MR, PORTZN: Vie have ro objection.

{HMarked Appiicarnt's Lxhibits 11-R, |
10-R arnd 12-R, for identification.)

Co D, GATINES

called as & witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

By MR. McGOWAN:

Will you state vour name and by whom you are employed and

what capacity, please?

A The naxe is C, D. Gaines, I am Division Production Enginegr
for Sinclair 0il and Gas Compary in their Denver Division. g
G You do have a decrec in engineering znd heve had about nini
vears?! experience as a workirg engineer for Sinclair?
A That is correct.

2 You have not previosusly testified ir this hearing?

A o, 8ir, I have not,




« 4uu nave previously, however, testified as ar expert

before this Commission? A Yea, sir, I have.

MR. McGOWAN: Are his qualifications acceptable?
MR. PORTER: Yes,
Q In your capacity, Mr., Gaines, ss Division Engineer for the
Denver Divisjion, do you have under your jurisdiction what is being

ferred to here as Bisti Pocl? A Yes,

Q¢ Does Sinclair Cil ard Gas Company o¥n interesats andg leasesé

in wells in that pool? A Yes, we do, |

Q Are they more or less concentrated in a particular portioni

ef the pool?

A Yes, they are concentrated in Township Z5 North, Range 11

West, approximately in this area in here,

I8!

¢ Now, Mr, Gaines, have you, although you did not testify in,
it, have you read and are you aware of the testirony that was given
at the previous hearing in this matter? |

l

A Yes, air, I an.

¢ You have the inforwmation that was contained then in the

testimony given at that time, it has been available to you in your

studies, has it not? A Yes, sir, it has.

QX Have you also made an independent study of the pcol your-
self with particular attention to the area yocu just made reference

A Yes, sir. In fact, the study was concentrated on this

hearing.

. 87




~ 48 LN& the reason that you aned rore iniornation in
that area than other areas?

A It was partially due to the fact that our interests are in

thie srea of the pool and we were irterested ir evaluating Sineclair

38

Oil and GCas Company's interest, and aisoc that is the data that we nad

available to work with,
<& Now, you were aware ir your study, were you not, that the

Commission had under consideration here the proper sized spacing

or proretion units to develop this pool on, together with tho field

rules that would be necessary tc prevent waste in this poocl, were

you not? A Yes, sir, I was.
& Did you make a study of this rescryoir to snable you to

make what in your opiniorn would be a recormendation te the Commis-

sion which would be ir your cpinricn the best vetnod of sc deing?

A Yes, air, the concentrated study, as I said before, was in

i

Township 25 North, Range 11 West, but I did review other data that |

was presented at the last hearing.

[

Q¢ In making such study you were aware, were you not, that thé

Commission is concerned with the prevention cof waste as defined
in the satatutss, and those defirnitions ycu were aware of?
A Yes, sir,
& You were aware that the Cormission has a duty of protectin

correlative rights, and you were aware of that ir your study?

|
|
g

{
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rights, were you considsring the statutory definition of such, whie¢h

is essentially to give to each operator the oppcrtunity so far as
practical, to recover the hydrocarbtons under his lands?

A Yes, sir.

Q Now, Hr., Gaines, evaluating a pool and coning to a con-

clusion conterning the size of spacing of proration units that

would be necessary, do you feel that there is & minimum below which

89

you cannot go? £ Yes, 8ir, certainiy.

Q@ Is that minimum sctually based upon economics?

A Yes,sir, it is.

Q@ In other words, then, any unit that does not contain
sufficient recoverable hydrocarbons under it toc pay for the cost
of drilling end operating a well to depleticr plus profit would be:
uneconoxical and therefore below that limit, would it not? |

A Yes, sir, it woula.

d Would it bs fair to state that you start with that minimumi
and then see “ow large ar grea in your opinion can be drained by ;
one well in order to establish the maximun? |

A Yes, sir.

Q Then within those two limits, you decide what you feel is

the best proration or spacing unit for that field?

A Yes, sir.,
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< HNow, in CONBLIUCVaiug a@rae vuw =7 *n the recommendation that

" vou are going to mave to the Commiasion, did you consider all tnesd

. factora ard proceed asseniially on the matter that has heretofore

Ebaen cutlined? A Yes, sir.
» < Then on that basis, will you advise whai your rscommendation

! {8 concerning this pool?
A We feel that the greatest ultimate recovery could be ol

tained from the Bisti-Lower Gallup Field by a fixed 20 acre apacing

pattern, However, we fael that the establishing of 80 scre prora-'

tioning units would essentially accomplish the purpose with respect

to preventing waste. ¥e concur in the recormendation of Sunray

Mid-Continent that the limiting gas-pil ratio for oil wells be

st at 2,000 cubic feet per barrel,

We would further recomiend that for the present at least, thay

a well which is producing with a gas-oil ratio in excess of 15,000

cubic feet per barrel be classified as a gas well. ;

We would further recowvmend for allowablz purposes that a gas q

vell be permitted Lo assign up to four 80 acre units, and that the

allowable be based upon the volumetric formula.

Q Now, Mr, Gaines, when you used the word spacing unit, you
were thinking in terms, were you not, of prascribed 80 acre units.

with 3 prescribed well location thereon ard prohibition against

drilling sdditional urits on this 80 acre unit?

i T o adwn s -




- o e et i o i . Ay s

Q When you mentioned the word prorstion urnits, you were

| talkire abocat a proratimr urit for allowable turpcoses without any

restrictior as to whether one or two wells could bte drilled theraon?
A Yesn, sir.
Q¢ You mentioned a gas cap, Mr, Gaines. ith particular at-
tantion to the area in which Sinclair has leases and in which you

have, in your opinion, sufficient information to evaluate the
reservoir, do you feel that you have coxme to a vaiid conclusion ,{
concerning the approximate location of the gas cap in this mservoir?

A Yes, sir, as to the aprroxirate location. i

C In discussing the gas cap as you envision it ir this field,
will you refer to Exhibit 10-R? Would you please advise the Com-
mission what that exnibit shows?

A Exhibit 10-R is 2 structure map irn the area that we were
apeaking of, which is based uper a parker which is approximately tc;n
. feet above the top of the first sand in the Lower Gallup. We have?
indicated two cross sections, 4, A; and B, By which are shown on
Exhibits 1)-R and 12-R, The area that 1is colored in yellow rep- }
resents our interpretation of the area in which some free gas could!l
be expected,

Q That would '.e what would norrally be referred to then as

the gas cap area?

|
|
%
t
|
! A Yes, I think so. Certainly you would have to move inside

thia yallow band to geat a gzas well without making ary 0il because |
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there would he RArginal Are&s LATOUEN LuGiw niivow 4, .- -2 27 hawe

iboth 04l and gas, and thus high gzas-oil ratio wells,

Q Lo you feel then that the gas in this area is pretiy well

concentrated, or the gas in this pool is pretty well concentrated

in a ges cap along the southwestern flark except for such free gas

vious witness this morning?

A Sir, we did not go past the town line, rather the rarge

of the gas area in Sections 19 and 20 irn Township 25 North, Range
11 West is based purely on interpretation. +e¢ had no gas volunes
to use from these wells, but using the sare criteria thal we did
use down in this area where we did have contrel, we axtensed this
gas cap area across here. We have no proof that it does zo there,

Q Do you feel that you have been atle at least in that area
to define the gas cap to the southwest?

A We ha -

Cap.

A We have a distance of approxiecately five miles in lateral
extent that we can very definitely define the gas carp.

Q You feel the scuthwesterly edge of it would be the edgs

of the pool? A Yes, sir.

s o

F o)

a3 nmight be found in isclated aroralies as was discussed by a pre-

line, between 11 and, Range 11 and 12 West, and our interpretation?

Q {Interrupting) Let's say the southwestern edge of the gas

|
!
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| G And the southeasterly and northwesterly limits of it cannot
at this time, in vour opinicr, be defined or at least on the in-
formation that you have?

A Based on the informaticn I have, I cannot define them., It
might be possible they could bve defined,

¢ I gather that you are of the opinion there is a sigrificant

ga8 cap area ir this pool?

A We are looking at the gas cap area thet certairly representg
approxicately a fourth of the length of the poocl,

Q Will you refer to your Exnibits 11-R and 12-R and advise
the Cormission what they are and the significance of those exhibits?
One moment, Mr. Gaines, before you go to the latter two exhibits.
It has been called tc my attention that on tlB map there is an
error in one or two lease cowner names., Would vou like to correct
that at this tipe?

A Yes, sir, on this plat we did not catch this until we had é
then prepared, but the Sunray Mid-Continent Sinclair lease ir the
southwest quarter of Section 15, Township 25, all of these are in
Township 25 North, Range 11 West,the name of that lease should be

the Platero. The lease in the northeast quarter of Section 23 should

be Bittony NEZ, and the lease in the northwest quarter of Sectien

25 should be Es-Ka-By-E.

A Would you mind spelling those lease rames? ' 5
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A Ls-Xa-By-E, R-s-k=a-b-y-e, Platero, ard B-i-t-t-o-n-y N-E-Z,

Q9 Now, will you refer to Exhitits 1i-P and 12-R and state what
they are ard their significance?

A Exhibits 11-R and i2-R are cross sectione, as 1 stated before.
No. l1ll~R being more or less perpendicular tvo the field with the

exception of the red going over to the Shell Carson Well and the

other well diagonally across the breadth of ths field. We were

concerned about the Shell CTarson Ho. 5 due toc thag past tests,

but we had to report that it was a 33 barrel oil well, and we

felt like that certainly it should be a gas well.

I don't believe it 18 proven that it isn't a gas well as yet,
In Es-Ka-Nel-E-Wood No. 2, Sunray Mid-Continent W-1ll afforded us
sone very valuable information with regard to this gas cap, in that
the well was taested separately in botn the first and second gones
and produced gas from both sones, which meant that our gas-oil con-

tact must lie below the bettom psrforations in the second zore, buﬁ

there is no fluid reported. ;
Then Sunray Mid-Continent Es-Ka-Nel-E-Wood No. 1 was completéd

with a gas-o0il ratio of 1,020 toc 1. That would certainly rean thai

essertially all of the perforations in Bs-Ka-Nel-E-wWood No. 1

I think certainly in this area

rust be irn the cil zone. Therefcre

here we would expect that the gas-cil cortacts in the two zones

; must he slightly different.

I might add, in talxing about these gas-oi]l ratics, that
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on the wells, After short periods of significant fluid withdrawals,
I think the geas-o0il ratios could change considerably.

Q They would change to a higher rate, would they not, in
your cpinion?

A Certainly ) think in this gas cap area. Yea. ¥We had the
Texas Compeny No., 1 Navajo alsc, ard then the Yo, 1 Harvey which
wes & dry hole, We attenpted with our cther cross secticn to
spply these same gas-0ll cortacts to the wells that we have in thiﬁ
cross section.

I might add that we did have core data on the Anderscn-Pritchard
or Sun 0il's No. 1 H Begay, Sur 0il Heirs of Ko-5a Ko. 2, the
Heirs of Ko-S5a Ko. 1, the Surn 0il Keg. leirs ol Ka-Na-Pah and No, 1>
and No. 2.

Using the same gas~cil contacts which were a plus 1550 in
the first zone, and I believe plus 153C in the second, we used thié
same data to apply to this cross section. This was a gas well in |
the second zone psrferated cnly in the second zcne. HMagnolia's %
Ho. 1 Keﬁ~Hu-Tc had a gas-oill ratic I believe of about 11,550
cubic feet per barrel. It produced 45 barrels of oil on a 1664
inch choke. Ve fourd that to explain a low gas-oil ratio of, and

by low I mean approxirately a thousarnd to orne in Sun Gil's No. 1.

Heirs of Xo-Sa, that we nad to tilt the gas cap acproximétely ten
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"2 L. Ve waud more proauction we would find a higher

13

: ga8~clil ratio in this well. Then as we go on down structure, we

have ratics of a thousand or less, and then we do have included the
No. 1 Platero which was diascussed this worning, and we also inde-
pendertly put a little gas cap in this area independently, I would

say, of Sunray's approach to the gas that is found down structure

in the sacond zone, and the {irst zcne, ¢r ratiier the second zone

whnieh is the producing zone irn the I'latero Ne. 1 is found atg

plus 1510, while the second zoue in Sur (il's No. 2 Heira of Ka-%a+Pah

is down at a plus 150C. In other words, it is higher structurally,
Q You then agree with the corclusions that were expressed
concerning that well this morning?

A Yes, sir, I do.

« OUne otner question con two exhibits. Those twe crcss sec-

tiona, 1 belleve, are constructed wu scale Loth aerizontally and
vertically, are they not? A Yes, sir, they ard.

& DNow, Mr, Gaines, ycu recommend to the Conmmission 8C acre

proration units? & Yes, sir. ?

& ©Tid you evaluate this rzservoir {ror an econoric standpoinﬂ?

§ A Yes, sir, I did.

¢ Is it your opinion, wituout going intc detall very wueh,

the record is full, that 40 zcre units in a major portion cf this

reservoir would Le uneconozical?

L

Yes, sir.




opcratingw;ﬁe well tonae;igéign? MA-A Yes, air;

. in making such ralculations, and the calculations in the
previpus testirony are on the sane bagsis, you wers assuming a de-
rlstion of the wells based upon an allowabie at least in line with
other allcwables ir the State nf New Mexico?

A We used z ter vesr 1life for 40 acre spacing, which I think
would be a reasonable 1lifs with the allewables irn southeastern
few lMexico,

r

« If that allowsble ir rorthwestern New Mexico, and particu-i
larly in this pool, remgins substantially lower than in southeastenn
New Mexico as it presertly is, that would extend the life of the
vwells? A Yes.

Q It would also substartially ircrease the operating costs?

A Yes, sir,

% It would make wells that rizht now seer econoric, urneconom-
jical? & Yes, sir.

% You recormendad 8D acre proration units, is it your opinion;
that one well will econerically and efflciently drain the recoverable
oil frorm under an &rea in excess of 20 zeres irn the oil portion of
thils reservoir?

A From the data that wa have worized with and the data that wel
have had the opporturnity to lock at that other neople have worked

with, I do.




~ther that vou fee +thnt  the commobdanger o .

ceh eiew puls @il
tanfficiert to allew drainage in excess of EC scres ir the oil zone?

f 4 Yes, 3ir.

w Ard it is ycur opinion that the interference test and ths

inforratiorn in the text that ras been given here befors conclusive-

ly »roves that?

»

A Yes, sir.
Q Is it your opinricn *that one well will eccromically and

efficlentiy drair in excass of 320 scres ir the gas cap area?

A Yes, sir,

2 Tt i3 the besis of your recormmendetion of assigning a

maxinum of four prorabtlon urits %o a gas well?

A Yes, sir, and also on the basis that a lesser spacirg would

be very unecononiical and in fact 32C acres would be a slightly less

than bresk even proposition to the gas wells located in thah area.

0 Do you feel that the rethed cf controlling this field and

setting up proration urnits that you hsave recormended to the Com- |

i
mission will result i~ the greatest ulitimate recovery of hydrocar?on
t
fronm the entire pool? |

A Yes, sir, T certali=nly “oink therec iz thst possibility.

o

Yow, Xr. Gainres, without leaving any infererce that you fegql

that cme 21 on 2C “i1l preduce rore il thar twe welles would, is

1% navertreles: wour opirnicn that the BC acre spacing will actually

produce ncre oil frosm this pool than 4C acre would?
A If we make certair assurptions, i

(43
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1 Ani éﬂat azauwrpticn would E;>tﬁ§£ the frirge areaa should
not te 2n4 would :ot tz davelopad on 40 acrse?

A Together with the assumptions and data that has been pre-
viously presanted o the Comuissicn,

Q Iascfar as each arsa ol thiis pool could not be econonically
developed orn 4C acres, ths oil underlying that land wculd ro” be
productive excert bv <rainage inte the canter ¢f Lthe zool?

£ Tes, sir. 1

‘ﬁ 3

In vour study of this reservecir, have you found leases that
in your opinion cculd not Ye ezeonowlically develoned or 40 acres?
A Yes, sir,

~
v
.

< Does Sinclair owrn crne A Yes,sir,
¢ Would you reconnend ts your management that they drill 40

acre wells or that lease if the Cornvission orders LU mcres?

9]

A Yo, 8ir, T would rot reccormnend they drill wells on that le;se.
% It wiculd te tc the =2ccnoric advantage of Sinelair to abanéén

the lease rather ther 4drill 4C acre walls on ic?
A Tﬁai wouald be ry recoxamendeation.

o~ s
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agsuarze that

<t
-~
(&)
[
Jor
(%]
W
[
ot
)
[Y]
:»‘
[N
[4
3
«
[y
Yi
[y
(¢
L
)
[41]
<
[¢]
re
[~
I

vasdta ard
rrotect curreiative rights of the partias to the greatest extent
possivle, 3T acre proration units 3aould bz e2stabliisned for the

Bisti-Lower Callup Pool?

A TYes, sir.

ooy

. s Do vou feel Zhal unnecessary wells would be drijlied if suc

i : |
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a oroxrg:s. i3 not adoptad oy Tuae coummiasion?
A Tes,sir,
Mile MEGOWARN: I bDelieve tnat's all.
¥R, PCHTER: Anyone have a cuesticn of Mr., Gaines?
rale 3uTH? I nave a few questions,
"R, PCITER: Hr. Seth,

CRESS NXANINATICN
Lok sd

By PYR. SETH: :
i

)

the Lusue nerel

u:

T If T urderstancd vour testiuncry, Fr. Gaine
7 [N ]

is if the Cormission contiaues with the 4T zcre spacirg, vou'll
either h.ve tc drill that lease up on 4C acre tracts o abandon
t, is that right? '

& Thzat 13 nct tha is

W
th

a2 with us, nc, 8ir,
3 I mean is that what ycou think vou are faced wibth? Is that
your choice?

A If we are talking about cne lz2ase., I think it is broader

&

than one lsase, but there will be leases that we [eel would be
unéconorical to drili,

7 Let's take tha cne lzase thait yui 3poxe of. Yeou fasl
that 4if thev continue the LC acre spacing, that you'll eithar have
to drill it ur or absnlon it, Is thabt z2orrzen?

A  That i3 correct,

M, SETd: That's all.

ERL . PCRTEC: r, Malope.




By MR. MALONE:

Q Mr. Gaines, as I understood your study was limited ontirelf
to the area sast of the rarge line, vhich is dericted on your Exhi-
bit 1C-R?

A Yes,sir, it was, other thar reviewing also the resulta of
other people's studies, also,

d Was your study alsc lirited entirely tc the two sand mombe%s
that are shown on the two cress sections which you have 1ntroduced?

i

A Essentially, we looked at sorme 3C, 31 or 32 wells in this §
area. We found cases where we would have as much as two or three
feet of microlog separation below that.

Q And that was perforated in a number of those wells, vwas itg
not?

A Thereo was a very few of the wells that it was perforated
in, In fact, I think they were in Township 25 North, 1l West, there
were four wells which were perforated in zones other than the firsé
ard second zone. |

¢ Did you make any study of that sand merber?

A Kot independently, no, sir.

Q So its existence is not taken into consideraticn in the
recomaendations thal you made to the Commission?

A COther than we feel it will contair very small reserves.

G You feel that it can be disregarded ard vou have disregard%
I

! N4 1
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MR. DUTTON: Cranville Dutton, Sun Cil in Dallas.
MR. PCRTER: Mr., Dutton.

By MR, DUTTON;:

§d T have heard two referencesto I believe it's Shell Carson
5« Am I correct in understanding tnat this well was represented
at'thc last hearing as oelng an oil well?

A& I believe that's the conclusion that i drew irom reading
the testimony.

& And it is yocur tescvimony now, and I velieve il I under-
stood Mr, Brinkley this morning, tnat the weil nhas produced only
33 barrels of oil?

A Ro, sir, I believe it nas recovered, i velieve ne used
80,000 gallons as a fract trestmeért, and it has yet not recovered
the 80,000 gallons of oil.

¢ Is it your testimony now that in your opinion this well
is a gas well?

A BNe, sir, we ao not have any data a8 to whether that well
teated a gas well or whether it didu't,

¢ Well, it is your testimony that a gas cap does currently
exist irn the southeastern portion oi the Bisti-Lower Galiup Cil
Pool?

A Yes, s8ir, I think very definitely.

& _You testified that you have made ar economic evaluation

STy
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vse w.iv svaped portions of this fiold?

L Tes,sir,

Q In sc doing did vou arrive at ar average figure for a cost
of a well in this area? A Vesz, sir, we did.

@ Would_you give us that figure?

A The average figure for an oil well, including the averaging
out, the lease equipment and the artificial lift squivrent, we usaJ
a figure of $70,000. For the well itself we had a figure of 55#,840.
¢ Mr. Gaines, would it be your opinion that it would be i

economically feasible to drill a $54,800 development well if the

reasonable expectation was to receive a producing allowable of only
ten barrels per day? ;
4 Certainly rnot.

MR. DUTTON: Thank you,

MR, PORTER: Mr. Nutter,
By MR, NUTTER;
Q Mr. Gaines, in making your study of this pool. did vou
atteapt to detsrmine how much of the oil was in the variocus in-
dependent pays that compriseé the Gallup formation?
A No, sir, WwWe did not split them up by zones. However,
it would be purely an estimate on my vart. I would sav that probnbhy
in excess of 95% would be in the first and second zonaes in the

areas that we have looked at.
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A Yes, sir.

qQ Mr. Gaines,

i

in drilling a pool up on #0 acre spacing, ov -

rortheast-southwest basis ir each 16C acres or northweat-southeast,
doas it not follow that the wells would of necessity, to be on a
perfectly uniform pattern, have to be 660, 1990 locations?

A Yes, sir. To be perfect.

¢ And if a pool is drilled up on LU acre spacing witn com-

pletely uniforx spacing throughout the pool, it foilows tuat the

)

locations must of recessity be 660, 660 locations, is that correct]

A Well, I believe it would be 132C, if they were in the

centar of the 40.

Q I mean 660, 660 out of each 40 acre tract in tne center of |

each 40. A Yes, sir.

§ If you drill wells on tern acre spacing, the normal apacing.
pattern would be 33C feet out of each ten acre tract in order to

be in the centar, would it notv? A That is correct,

Q How many wells does Sinclair have in this area that you
have depicted in your exhibic?

A Ve have a half irterest in nine wells that are completed,
and I believe at the present time there are two drilling.

G How many of those wells have beer located in sucn a manner

that the minirmum distarce from the lease line, or minimum distance

from the 40U acre tract in which the wells are located, is at least

6606 feet?

104
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A T wonuld he an ﬂ.f{maka-ﬁn v nart mincs T Aa-te ’\..4.-.:,
right here I have the exact location of the individual wells.

Q These wells are located or your map with respect to the actual
distarce from the lines, aren't they?

A That's correct,

¢ The Platerc No. 1, how far does it appear tc be fronm the
section line? ;

A I would guess that to be a 330 location, ‘

Q¢ Sinclair Sunray's Es-Kz-Nel-E-Wood No. 2 is what type |
of location? ;

A Could I correct myself on that last staterent there, it would

be, do you want the distance to the closest lease line? E

Q That's right,

A Then it would be, it appears toc be approximately 330.

QG How about Sinclair Sunray Es-Ka-Nel-E~Wood Ho. 2 in
Section 22 there?

A It looks like it is 660,

¢ It is a €60, 660 location?

A Yes, 3ir, Fo. 2 is also.

Q The Fo. 1 and No;‘Z on that lease?

A Yes.

Q3 How about up here, Sunray Sinclair A-Se-Dee-Pah?

A Yes, that was the Bittony NEZ and that would be 660 also,
I belieye, = U R
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T e ahane Qnmtein Sirmavig, Aboégmiéés well cver h?re
ir Section 247
A T beliave thet is = 330 location.
¢ Sinclair?s Margalits %G. 1 is & 660, isn't it?
A Yes, air.
% How about down here in Jection 25, the Es-Ka-By-E No, 27
A Well, that looks like it could Le between 330 and 660 from|

my plat here, |
|

d It dossn't appesr to be a 6607 !

A No, it appears to be betwean 33C and 660,

§ How about the Kas-~KNa-Des-Pah in Section 2517

A That appears to te 330 from the north line,

4 How about in Sectien 30, SDX 9 Eton No. 27

A The No. 2 appears to be 330 fror the north line of the leaée.
The No. 1 appears to be 660 from the east line and greater distanc;
from the south line.

Q S§ that probably would be close to 330 from the north line

of that tract, would it not?

A The No. 2 would, the No. 1 --

¢ (Interrupting) The No. 1 from the L) acre tract?

A From the 4O acre tract, yes, sir.

&  Is there anf‘significance in this location of these wells,

Mr, Gaines? I count s8ix wells that &re 330 locations from the 4G

fJ
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in the lccation of those wells?

& 7T thirk there iright te cre siznificance in the area in tisg

W

high cas-cil ratics “ave beer exrerienced down in this greas and

it*s reccgnized that trer= is a gas cap here, ard 1 think certainly
that any operator would &ry to stay away frov the fes cap.

% In a field where 1. becomes necessarv ¢ drill zore than
half the wells on 330 lcocations, is that any reflecticr on the
ability of the wells to produce arn ¥i acre tract?

A I don't think it is. As to the reascn for it becoiing
necessary to drill on 330 frow the edpge of LU acre tracts, it cer-.
tairly would have some bearing upor the drainage., ilowever, in the
core analysis that we did examine in this area, we found very good:
permeabilities in the first and second zone, I think certainly I
would concur with the opinion that one well could drain in excess
of 80 acres,

¢ In other words, the location on 23U Iset frur & line was
not necessitated by any lack of permeability whatsoever?

A Having part interest in this preper-ty, the recommendations
for drilling are submitted to Sirclair and approved by us. As to
the evact reasons, we dont't know, we dJdo approve them if we agree
with then.

Mr. NUTTER: Thank you.

MR, PORTER: ¥r, Cogley.

oo
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% ¥r. Gaines, I Lelieve you stated that you felt that sowe-
thing in excess of 95% of the reserves in the Bisti-Lower Gallup

0il Pocl are in tha firct two zcnesg”?

4 Yes,sir, based upon the area that we have looked at here.
« And then limliting yourself to the area that you have studied,

to what degree are these rirst two zones coextensive through this

area? A The first two son&a?
¢ Yes.

A I think that vou can trace them completely thrcugh the arei,
as irdicated by the two cress secticns we have there, until you do%
get out crn the flanks of the field, and then it appears that in
this area. ag you get g the norih edge of the field, that the firét
gone shales out before the second zone dces. To the south it ap-~ |
pears that the first gone, the second zone possibly shales out a
little before the first doss.

Q¢ Could you give a rough estimate in percentage as tc what
percent of this area you feel thesa two zones are coextensive,

75% or better or 5C% or better?

A Well, what wz would have to do to come up with that volume
1 think is to rlot t-e limits ¢f where tie zones would shale out
along the flank; of the field and then perimceter that area under
that and apply it to the number of feet that we would think would

be an average.

.Y think wher we talk about total reservoir volume, that we ar

SO RS SR S,
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speaking about, probablfma siggificght percent due to the perimeter
of the field. Assuming that these conditions do exis% all the wav
around the field, I think that there is a possibility that it would
be a significant volure.

Q A sigrificant area over which they are not coextensive?

A By coextensive -~

& f{Interrupting} Jne well drillsd &l any givrv2a »0inl would
not »enetrate both zornas?” }

A Yes, s8ir, 1 think it would ce a signil.canl sr3z cecause
of the perimeter of this {ield. I tninri ycu are icisiang &t quite |
an area if you just drew a ciircie arcund Lo fisld if it wefe on.y
one location widc.‘ |

¢ Cf coursa, this perineter, i believe, as all Lae teastinony
indicates, &li the way around are the poorer liccaelions?

A Yes, sir,

Q Mr. Gaines, I az not sure I understand all of your recom- |

pendations concerning the proration of the gas wells completed uith}
1

: i

in the gas cap in the Bisti. Wwould tnese wells be assigrned 320 ;

acres as a standard uric, I believe you testiiried you are up to fouk
proratior units? A TYes, sir,
Q Would & standard, would tnsre ove sucn a bLilrg ad & standar&

unit and would that unit be 320 acrea?

A VYo, sir, I believe that would be the maximur unit size.
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i would gé»a;;iénadw;; a given well?

A I thinx it would be deternined by the area that would be
preductive of as, a'd by that T do resr ces cap ras.,

-« -suld this area dedicated to g zas well, wouvld it he the
possit:ility under your proposed olar of dedicating certain of that
acreage to ar oil well also? & Yo, sir.

& There would be no simultaneous, it would eitlier be dedicatéd
to a gas well or o0il well? A Yes,sir.

1

< Jid you include a volumetric withdrawal computation into

A I mentioned one,

thought you Jjust asentioned, and in passing I wondered if-

é
=i

you would expand con that just a little,

A well, there are several ways that you could approach it, iﬁ
would be a matter of how exact you wanteil to get, and of course,
the more sxact that you get I ﬁhink the nmore data that it would re;
quire to regulate these gas allowables. The simplest would be to %
apply the scolution, the limiting gas-oil ratio for oil welis, timeé
the number of 80 acre units assigned to a gas well to come up with%
a limitincg gas volume. |

¢ If an 80 ecre o0il well got X, the armount of gas that arn 80
acre unit could prefuce alerg with its oil would be X7

L ‘That?’s correct,

~




4 Thnt iz correct, that would be the simplest and then ycu
could go to nere or cther farrulas that would be more cowplicated g
require beottom nele pregsure data in that.

: 0 Vo thirk trere iz a darger in the posgibility that gas
might be withdrawn from this zas cep at higher rstes than the cor-
respording cil productior and cause & wetiing of sands?

& Xf it diantL regialated I do.

it But would this gas-oil ratio type of formula be any insurance

whatsoever against tnat sort of cccurrence? Your system would seeé
to give avaryone a fair share of reservoir energzy,. :
A tes, sir,

2. Ruf would it prevent the wetting of sands?

A Tt has been ny erperience that if a2 gas cap is produced,

or if his-b gas-oil ratio wells themselves were causing sore wetting
1

of the gns sand oy oil, and likewise the gas will mrove down struct@re

H
i

and you will have oil wells going to high gas-oil ratic wells.
About the onlv way that if you are gecing to produce from this area
of high gas saturaticn that yvou can prevent some wetting would be

from some type of seccordary reccvery, gas cap injection te heold

that injection above the pressures that would exist ir the oil
section, {
Q T don't belleve I understand vou. You would advocate the

irjecticr of pas ard the production of gas in the same area?

L] . =
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&V t-dnn there uiil be sore wetting of the gas cap sand by

0il, 5 veans Sooohe aljsa o o maa gatuTatior ara rraduced.

L Trecretically it is pessivcls to nreduce taer at a balanced

state, i3 it not, wners tiere would be o watting if you car

daterr.ine what tnat rate w~ould be?

& Tneoretically it is; pract icslly, it is very harc toc do.

¢ And to ke on tne safe 3side, you could underproducs the gasé

and be assurec of aveoiditg the wetting of sands? |

& Wwell, of course, 1 aon't think that you would necesgarily

be giving the people in the gas cap area --

¢ iInterrupting) I wmean siscounting ti:e pessible violation

of correiative rights.

A Yes, sir, it would improve, a gac expansion drive would ;

cartainly give you a nigher rscovery. .

W Mr. Gaines, I believe vou said that you had certain leases,

j
that Sinclair nas certair leases, wihich you would advise your com- |
i
i

pany not to develcop in the event this Cormission decides upon 40 |

acre spacing for the Bisti? A Yss, sir, ;
W Do you likewise have some leasas that you would advise ‘
ther not two develop on 807 A Yes,sir,
L Kouw, can you tell re what the dilference is?
A Tes, 3ir.

s I mezn in t3rys of percertave or nurhers how much of the |



| pool are we talking about that wouldn't get developed a. all if

we go to LO as cowpared to &G, obviously sore of it wouldn't warrart
development at &any type of spacirg?

A Yes, sir. +W#ell, for instance, let®s taks one leass where
we happer, well, let's juat take the northeast qguarter of Iactiocon
23, the Bittony NEZ lease there, One well had 1& feet of pay in it.
This well that was over in the northwest cuarter of Section 24 had
six feet of pay irn it. I don't think that we would ve too pessicistic
to say that the averagc pay over that 1¢({ acre tract, that quarteri
section, would not exceed ten feet,

We did have ccntrol bty the «rv “ole up in the scutheagst cuarter
of Section 14 on BOU acre spacings. you could drill = well ihat
protably the well iteslf would rever rav ourn, it might, you would
ba taking a risk on that, but at l=ast i vou average up the velure
of recovereble oil that you could estimate urler that tract with two
wells I think we could riake a reasonable profit. II we drill four
wells, I don't think that we wculd reccver our drilling costs. .

Q Now, would you advise your company to drill & well anywneres

‘ !

in the north halfi of the northeast gquarter of Section 237

A Section 237

Q It is the same area that we have beer talking about, could
you drill a well in the north half of that section at all under

either type spacing? [

»

LR -




?n difference,
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southousf%w

d The north half of the northeast quarter of the section.

' You have one well in the scuthwest quarter of the northeast quarter?

A Well, that is the tract that I was speasking of.

<« Yes., Now, would you advise your company to drill a well
in the north half of that northeast guarter of Section 237

A Yes, sir, I would advise them to drill a well there if 80
acre proration units were astatblished for the field.,

Q How about the north half of the northwest quarter of
Section 23, moving on to the east? /

A XNo, sir, I would not on 30 or LO acre spacing.

Q@ Row, would you drill a wsell in the southeast quarter of the
northwest quarter of Section 24?7 Ar irmediate offset to vour, I
guess that's a drilling well, isn?t it, in the southwest quarter
of the northwest quarter?

A Yes, sir. TYou did say the sontheast guarter of the rortheast
quarter?

‘ Q¢ Yes, it would be ar immediate east ofiset, <

A No, sir, I wouldn't recommend a location to be drilled the&e.

Q Then there wouldn't be too much difference as to the un- |
drillable lsases as f@r as Sinclair is corncerned, whether 40O or 80;

go into effect? |

A In one instance there was and in the other one there wasn'l




< I missed the one where you were going to drill, that is

the northeast gquarter of 237 A  Yos,sir,

Q¢ You would drill it in the northeast guarter of the northeast
quarter?

A Yee, sir, if we krnew that we were going to bte cormitted to
two wells for that quarter section, I think we could justify drill-
ing a well there,

q Couldn't you expect a great deal more recovery drilling a
well in the southeast quarter of the northeast quarter? é

A Pror that particular well, yes, sir, comparing the two
wells I think you would expect a greater recovery,

d The point I'm trying to rake hera, Mr, Gaines, is that
it seexs to me in a practical operation that all of these fringe
wells would be drilled as near the better part of the field as
you can and dedicate the acreage onr out in the poorer sections
away from the trend to the wast urless a complete strict type of
spacing is enforced there. You could expect, as I helieve you :
testified, considerably rore recovery if you drilled your secord i
well in the northeast quarter of 23 in the southeéat quarter of th%
northeast quarter rather thar the northeast quarter of thkza northeaéb
quarter, | I

A That is considering only the comzparisor of the two wells

that we are éonlidering there.,

W What you can expect by comparison, 1t would be a better weﬁl?
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!your managerent, you are

¢ You would “sye E¥ErYy exnectation 1t wo

A Yes, sir,

MR, COOLEY: Thattg all the questions I have. Thank you,

MR, PORTER:

MR, McGOWAN:
exanication,

Anyone else hsve a questinn?

I would 1like Lo ask a few on re

~direct

RE-DIRECT EXAMINATION
By MR, McGOWAK;

Q In discussing the two well locations with Mr, Ceooley in

the northeast quarter of 23, you stated that a well on the south 40

aAcres wculd he a betier well than a well on the north?

A That ig correct,

A I would think that the recoverable oil from beneath the

160 would be less than it would

be, would be less if both wells

were drilled in the &0 Lo the south than if ore well wes drillaed

li:; tht 3Guith naif of the northeast quarter ard the othe r well weref
I

drilled in the north half of the northeast quarter, yes, sir,

¢ In evaluating the lease, you are looking at how you can gen

the most oil out of it with the least nurter of wells? :

A That is correct.

Q When you talk about recommending wells

P bl

ST Welil locations to{
f

uld be a better wellf

- al6é

Q@ Would you expect to recover any rore oil fror under that IQO?

{
3

1
4

talking about it frorm the purely econocic




Qcandpoint as calculated by you as ar engineer? in other
‘ — words, will it make x profit or not?

i‘ A Yes, air,

i S Now, then, looking at the frirge areas agalr, obviously
some of it, whatever portion it might be, would be developed on
‘80 that could rnot be developed on 4T from an eccnowmic siandpeint,
lis that corresct?

A I think that is correct.

Q Would you not also be justified in taking a gamble if you

you wouldn't be justified in taking if you had it restricted to
40 acres?

A Yes, sir, I think you would.

- A { So what might not be a worthwhile gamble or 40 would be on
807 A Yes, sir. |

U Now, in talking about the wells that Sunray and Sinclair

330 feet from the leass lines, were they not?

A Yes, sir,

rents of the Commission? A Jes, sir.

¢ I believe you staied that at least one of the reasons for

: ‘ 80 locating ther was toc avoid the gas cap area?

A I would imagine that that was one reason
B

could hope to get all the o0il out fror under 80 acres on a well that

have drilled»thnt they Jjointly own, all cof those wells were at least

¢ That is what is presently and at that time were the require
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A Yea, air,

Q Had the rules that you have advocated here today been in
effect allowing us to attribute additional acreage to a gas well,
it would not have besn so important to do so, would it?

A Ko, it wouldn't. Assuring that the gas cap were being pro-
duced, however, there is very little gas being taken fror the gas ’
cap.

Now, Just high ratio wells are the only ones that are pro-
ducing the gas. i

d As to your recommendation for proration urnits in particular
attention to the gas cap area, as I understood your recommendation:
it was that the Cemmission establish BC acre proration units for the
entire Bisti-Lower Gallup Pool? A Yes, sir. |

Q And that where a well produced at a gas-oil ratio of higher
than 15,000 to 1, it be classified as a gas well? |

A Yes, sir.

C And that to such gas well there may be attributed up to
four proration units, assuming those units were underlain by gas
for allowable purposes? A Yes,

¢ 4&nd that the allowable for the gas well woﬁld be calculated
on the volumetric formula with a 2,000 to 1 lirit gas-oil ratio?

A That is correct.

c ,thgg_
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[oupvrvaﬁlon, ware Lhey not? A Yes,sir.
¢ To reemphasiza, the two cross secticna are to scale both
vertically and horizontsllv? A Yes, sir, they are,

Q 8o thay show the true dip and variation within the reser-

voir itself?

A Yes, sir, the horizontal ard vertical scales are different,
however they ars scalsd, They are both to scale, both horizontallﬁ
and vertically.

MR, McGOWAN: T offer these three exhibits in evidence.

MR. PORTER: Without objection to the admission cf the
three exhibits, they will be admitted.

MR. McGOWAK: That's all. f

MR. PORTER: Does anyone else have a question?

MR, SETH: I have a question that was brought up by reason
of the :o-dircct examinstion.

RE~CROSS EXAMINATION

By MR, SETH:

Q I don't follow you, Mr, Gaines, on the reason why you would;
get mere oil out of the northcast quarter of Section 23 by a well
located in the aortheast of the northeast?

A Yes,

Q Why do ydn say that, if you would maintain at the same tine’

that one well will drain 80 acres?

A Well T raintai-
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11anks of this structure, you are going to get into tight sand and

f
that certainly as you get into lower permeabilities your drainage |

radius is going to become less, and with two wells located on the |
south half of this 160 acre tract, your drairage radius would be
considerably greater thar it would be on 8C acre spacing actually
to drain tie whole 16C acre tract.

Q@ Your drainage area for your ncerthernriost well would be les#
than the sguthern well, is that right? You say theyv are ir tightcf
sands? i

A Yes, sir, it would. It would have less drainage radius.

Q But you feel it would be a better well because it would
have more zcreage, is that right? Does that inmprove the well, Mr.%
Caines, to have more acrsage?

A 1 said the recovery.

4 Assigned to it,

A I believe I stated that the recovery from that 160 acre
tract, and that is dilrcgarding any drainage into that tract, any
drainage aituntion that might nccur, but the recovery would ba
greater with the location of a well in the northeast quarter of thT

northeast quarter.

Q VWell, assuming, as you apparently did, that would be a

nediocre well -- A Yes, sir.

Q =-- you don't testify it becomes any better because it is on an
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A T testified that a recovery ;éﬁld te greater if two wells,
only two wells were drilled on the scuth half of the guarter s@ctiér;
< You would still, although it is in an obviously pcor area,
you would still attribute &0 acres to this well, is that right?
You would essign 80 acres to it? A Yes, sir.

MR, SETH: That's all.

RE-DIRECT EXAMINATION

By MR, McGOWAN;

W Mr. Gaines, I think it's obvious that the assigning of moré
acres tc a well will not make it any better well?

A RNo, sir, it will not.

Q@ If through one well you are allowed to recover the oil
out from 8C srres, it is going to be rore econorical thar if yeou
can only recover the oil out from under it under L0 acres, would iﬁ
not? A Tnat is correct.

MR, mmn: Mr. CQOleYo

RE-CROSS EXAMINATION . :i

By MR, COOLEY:
Q I'm confused, Mr. Gaines, I belisve in answer to my queatio?

awhile ago you said a well drilled in the southeast quarter of theg

rortheast quarter would be a better well thar cne drilled in the

northeast, northeast quarter?

A Yes, sir, if you put the well on the pump or started pro-

L ducing it it-would be-a-higher- capacity well-thern—certainly x
4 ¥ ‘l*




assunming that sorething unusual doesn't occur, thar your well in
the northeast quarter would.

< Is the reascn that your total production frory the two wells

Y

would ta, I think you testified that the total production from the
tvwo wells if they were located both in the south half of the north-
east quarter, would be less thar the total productior from the two
wells if one is located ir the northeast guarter of the nertheast
quarter, is that your testimony? If one well is located in the
northeast of the northeast guarter, will the cowbined production of
the existing well and this nsw well we are talking about, northeasy
quarter c¢f the northeast guarter be greater than the combined pro-
duction from the two wells located in the south half cf the north-
east quartar?

A Yes, sir, it would be, ¥We are not talking about rates.
We are talking about uitimate recovery,

Q V%hen I said better well, 1 was really referring to ultimate

|
recovery, I possibly should have qualified my question. ?

A The ultimate recovery of the 16C acre tract should be grca%cr

if one well were located ir the southwest gquarter of the northeast
quarter, another well lccated in the northeast quarter of the north-
east quarter, tnan it would be if one well were located in the soufk-
west quarter of the northeast gquarter and the cther well in the

southeast gquarter of the northeast quarter,

3 Is the reason for that that your wslil ir the southeast
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ﬁuarter of tné northeast éagrterwgiii_1n£;;;;}§”5; MAhi Wi Glii Wk
0il that the well in the 3scouthwest, northeast quarter would not
have drained?

A Would not have drained you rean?

¢ ¥would the well ‘n the southeast quarter of the nortleast
quarter cut down the production that you could expect fron the
well in the southwest cquarter of the northeast guarter?

A No.
¢ It wouldnt*t, I don't urderstand that. !

RE-DIRECT EXAMINATICH

By MR. McGOWAN:
Q If you drilled two wells on the extreme southern edge of
the 160, thay would produce more oil thar two wells drilled anywhere
else on the 16C, disrerarding where the oil might cowe frorm, is
that correct? A That is correct,

Q If you are attempting tc recover the cili in place from.undar
that 160 acres, then a well in the southwest 40 acres and the i
northeast 40 acree would come morse neacly deing it?

A That is correct,

RE-CROCSS EXAMIWATICN

By MR, COOIEY:

Q Did vou mear anybedy kicking back anv oil that came from hip
well bore because it came from anybody elss?

¥o. TERITY: T tale awxsention tc tnat., ve are trying to




establishk a formula that will estadlish the gresatest ultimate
recovery from that pool.

A It would recover possibly more, less uneconorically.

MR, NUTTER: It is a matter of econonics?

3

Tes, sir.
Mi. NUTTER: T think that four wells would probably drain .
more cil in that gquarter section. Yowever, we nust take the
matter of the economics of the thing intc consideration,

MR, COOLEY: That concludes my questions.

MR, PORTER: Anyone else have a question? WMr, Uts,
By MR, UTZ:

¢ Mr, Gaines, I believe you recommended a gas well over 15,00C
GOR and up to 320 aecres be dadicated to a well?

A Yes, sir.

@ Did you maka any recommendation as to how the units would
be dedicated to the well? In other words, by hearing of the
Commission or by just purely a request of the operators as to
whether you wanted to dedicate 80 or 3207

MR, McGOWAN: I think that is getting into a procedural é
question that our engineers should not attempt to answer. We feeli
that is a ratter for the Commission's discretion as to whether nhe}
are going tc have a hearing or. each well or whether they want to d$
i; administratively, |
MR, UPZ: I will ask him another questior to satisfy re,

Q¢ Do you think, Er. Gaines, it would be gzocd practice to

dedicate oll acreage to a zas well? A ¥o, sir, I do not1
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cortrolled quite closely? - | A Yes, ;ir.
L Did vou rake grv recormeniatior in vour fixed spacirg as
to what part of the 160 acres ths wells shculd be drilled in?
& No, sir,
Q@ Would vou want te?
A Yes, sir. I think it vould be certairly to the best ad-
vantage 1f each well were located in cdiagonal 4L('s within the 16C |

acre tract, it wouldn't meke ar awful lot of difference which way

they ran.

U The pattern is pretty well set up now, is it not?

A Yes, sir, I think sc.

I8

@ And to fellow that pattern would be In accordance with

your thirnking? ' A I think so.

~

part of the 16C acres would be dedicated to each well, that is, the

north-south, or east or west half?

A I have given that some thought. I don't know that I'm pre-

pared to make a recommendatisn in that respect. However, I think
certainly one thing that should be considered in the assigning of
this acreage is the condition, or better, I might say the cormpo-
sition of the field, which iz rather a long, ihin field as far as
the length and breadth goes. Also the gas cap possibly should have

some influence on that too,

¢ And did you make any recommendation, lir. Gaires, as to what

Q Do you agree that it would not be good practice tc dedicate
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¢ T™en the f418ld heirc more ezst and west thar it is north

1d vou asav that ther

7
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wonld ha laaa dang
if you dedicated the units to the south ard north half?

4 T think that that would certainly te a point in that dedi-‘
catior,

1 But you wouldn't recommend it?
A& 1 think personally, I'm rnot speaking for ny company, 1 can%
say personally that I would recormend it.
MR, UTZ: That's all. g
¥R. PORTER: Anyone else have a question cf lr. Gaines? |
MR. McGOWAN: I might correct one statement for MNr. Gainesé
He was speaking for the company. |
MR. PORTER: Jiere you, Mr. Gaines?
L Yes, sir, I am.
YR, PORTER:; 1 believe this is all ché witnesses you hnve.%
The witness may be excused., We'?ll take a fifteen minute recess, |
(#itness excused.)
MR, SULLIVAN: This is just in the matter of information.
I don't think it needs to go in the record.
(Recess.)
MR, PORTER: The meeting will come to ordsr, please. }Hr.

Sullivan, I believe you have one witness for British Americar.

i
4
!
4
'
;
;
i
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callsd a5 a wliuzss, uuving been [1irst duly sworn, testified as
i follous:

SZRECT DUAMINATION

By MR. SULLIVAY:

¢ 'would you state your name, please? |
L 1 am John Stein.

3 Are vou a petroleum engineer?
A Yes, I am.

Q Have yvou previously appeared befeore this Cormisaion in this

cause? A Yes, I have.

{ Was that at the hearing held on the application of Sunray
Mgd-Continent on Septemher 18, 19577
| - A Yes, it was,
MR. SULLIVAN: May this ran?'s qualifications be accepted
! 83 an expert witneas? g

MR, PORTER: TYes,

3 Mr. 8tein, since the hearing held in this matter in 3Ssptem=

|
: |
ber, has the British American Producing Company conducted any tost;
and studies to determine whether or not 8C acre spacing is the
proper spacing for the Bisti-Gallup Pocl?
A Yes, we hava,

d ®Will you describe the nature of those tests and vour




icornciusions? A “féﬁ,‘iM§i1i.
I have here op ixhitit 'o, 1 the iresults of some bottom-~
hole pressure drawdcewr tests run by the British Arerican (il
Company of two of our wells in the Bisti~Gallup Field, namely the
Pouthit B Ne. &, located in the southwest of the northeast of
Section 28, 26, I belicve that is 12, 26 Morth, 13 Fest, ard on
the Douthit B llo. £, which is located in tne northeast of the
southweat of Section 27, 26 lNorth, 13 West. :
At the time we started these drawdown tLests, all the wells haﬁ
beaen shut in froum seven Lo ten days prior to conmenceuent of the

drawdown tests, In particular, the Douthit 5 Ho. 5 had been shut
in ten and a half days prior to cormencing the drawdown tests, the
Douthit B-8 had been snut in seven and a half days prior to the
drawdown teat.

We then initially %took a bottowhole pressure on each of the
wells, and approximately a day and a half later started producing
jthe wells surrounding the Douthit B-5 and Douthit B-& wells. Of |
course the Douthit 5 and & wells were left shut in during this tine;
and twice & day a pressure survey was taken on each of the wells. i
The results ¢l these pressures are shown grarhically on Exhibi;
1. The Qouthit B-5 cormencement of the test, the bottomhole pressu%e
was 1078 PSI. Approxinately a day, roughly two days latsr it was %

11394, a day later 115(. atont four o

e e wmer wman
teloClh on was iguir, 119<, and

it rezched & stable peak ac midrigit arnd was 1127, then droppsd




rather rapidly, at noon the nexzva;ﬁ, it wasv1061, stayed fai-lv
stable until the next day ard a half and then dropped to 1031 PS¢
on noon of December 15 at which time we ran cut of tark room.

The Douthit B~8 at the commencerient of the %est, the bottomhole
pressure was 1036, then over two days it had built up to 1193, and
then started a gradual drop 1173, slight build up 1178, very slight
drop 1177, a fairly good drop to 1153, and ther lairly statle |
pressure at 1162 to the end of che test at which time we ran out
of tank and were unable to produce tne wells any longer.

These drawdown tests, as I stated before, were conducted with i
these two wells shut in and the other wells producing.

Q Mr. 3tein, have you indicated on this exnitit, this asrial
eihibit on the right here, the wells to which you are referring in
the exhibit to which we'll refer as British Arericar No. 1. Have
you indicated these wells on this aerial rap?

A Yes, 1 have a circle drawn arcund then. I also described
them in the teatimony.

¢ Thank you. Proceed, please, @

A HNow, as a>resu1t of these &rawdown tests we can certainly %
see that interference_exists between thease wells, betwaen the wells%
shut down and producing wells, otherwise there would have been no
pressure drawdown irn these two particular welis. That certainly

indicates to re thsat one well can drain substartially more taan &0

SOTES o
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tive area of interference as indicated by these tests that you ra‘L
Just describsd?

A VWell, I would take the rinirum area which would be betwesn
the nearest offset wells, these wells being about 1980 feet from the
center of each of the shutdown wells, would calculate ocut something
about 280 drainage as the wininum, i

§{ What do you mean by zinimum?

A Of courss, there are other well: out nere producing. I
can't definitely say that the drawdown was caused in B-5, say, frok
B-13, it was a combining of all the wella, but let's take the very
rinimuw conditions which is the direct offsetting of the wells. Tﬁat
would indicate 280 acres, |

¢ Then the winirum area of demonstrable interference is,
a8 you have just indicated, at least in the inrediate offset well?‘

A That is true. Of course, the maximum could be this large
area hers,

¢ You need not volunteer that. Letts just confine oursalvesg

i
i

to the minimum that we have showrn. Mr. 3tein, you have across the;
top of ths room a long series of cross sections. Incidsantly, let
us refer tc ¥r, Stein's Exhibit there, the first one he used as

|
§
|
British Awerican Exhibit No. l. I believe it i3 the first exhibit
vwe have introduced in this cause. Let us refer to your next exnibjt
!

then as Exhibit No. 2, and will you describe to the Commission what
| | ?
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meability was found,

it i@, please?

A Exhibit No., 2 is & cross section of certain wells across

the field that were cored or on which core aralvsis were av

]
P
-
[
o
-
Lt

to me, and of course --

X (Interrupting) At what time now, you say were avalilable

te you, when do you mearn?
4 WVell, during cthe tirme I was making this study.
G Is that sirce the hsaring held irn 3eptenter ¢n this matter?

A Yes, it is,

Q¢ Thank you.

This cross section was prepared tc illustrate the continuity

of the sand clear across the field, ana this ns Ly plotting

actual measured valuss of perneability from core analysis opposice

each of these wells. It extends fror the Buoitish imerican Douthit

11, whien is in the northeast, northeast of &Y c¢r zercss tae field

and ends up about at the extrspe southern cdge of the {ielid in the
Lion No, 1 Atlas, X Delieve it is called.

As you can see, we car trace perreability, neasured permeabiliity,

through core analysis clear acroas t{his reservoir on 2very well j

that was cored, and at the first bench 3ome measurabls amcunt of pﬁr-
|

To me this indicates that (ae germesability

distribution across this reservoir is continucus.

¢ To anticipate a question which I'm certain %r., Seth will

ask, these are all hung from sope common marker and do nct, on the |

N
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cores ard A~ nAat n.:r-w'u—-”‘ ) eamu wa Q"*b:""’ v kil glrata, do
they?
A Ko, these do not attempt to show structurs,

& I do that in the interest of tire.

4 It's an accepted nethod of determining or illustrating the

continuity of sands across tre reservolr,.

< ere you present when Mr. Brinkley testified this morning?:

b Tas, I was.
% D¢ you recall his Ixhibit 8-i?

A TYes, I do.

qd Do you remenber what tThe substance of that exnibit was, Mr,

Stein, what did it represeut?

A It raepresented tihat the pressures in the vicinity of the

pilot profect had tuilt wup considsrally ord thereby indicated =2
maxirun area of drainage, I believe, in tne neighborhood of
1560 scres.

Q Are ycu a rerber of tihe Engineering Committee which was
formed to supsrvise arc study tine pilot injection prograa?

A Yes, 1 ar,
based upon his Exhibit 3-R this morning?

A Yeos, I do agree witin him,

& Do you recail generally, and would vou sc state if you do

W Dc yeu agree witn the conclusiong that ¥r. Brirkley drew,

3%
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A He concluded that the gas injectior here had caused the

preasures to tuild up in all the wells ir the vicinity here ara .
a maximum drainage ares arourd this osarticnlar inisction well conlid

be in the neighborheood of 150C acres.

« Ard tlose are the conclusions with which you agree?
A Yes, I agree,
¢ You testified, I believe, at the earlier hearing, that you

in concurrence with the recormendsations nade by Surray Mid-

Continent in support of their application for &0 acre spacing in

Q Bxhibit Eo. 1.

A Yes. Well, it built during the tire that the préssure

survey vas veing conducted, rressure in the Yo, E-% well had built |

> lata Zo BV U
Iy Emas 1;-1’”

to—a maxioan ot L?'\??, aad ther loyelo? nc'f &t Iigs .

L3

i
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this field, is that correct? A Yes, that is correact.
Q Have you changed your opinion with regard to that concur-
,rence since the last hearing? 4 MNo, I have not,
¥iko SULLIVAK: That'*s all, Mr. Cnairman.,
Mk, PORTEAR: Anyone have a quastion of lir, Stein? }r,
Cocley.
CROSS EXAMIRATIOK
By MR, COOLEY;: ;
¢ Mr. Stein, how many pounds pressure buildup did you get é
from shutin in the two wells showr on your exhibit, what is the ?
number? : A Exhibit Ho. 1. |
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. 1195 was the maximum.
Q And what was it, something over a hurdred pounds, I
didn*t catch the figures,
4 TYea, from 1C78 to 1195 would bte 113 pounds.
Q¥ What did you get on your cther well?
& Tt built up from 1036 to 1132 rexirur,
¢ %What is the difference there?
A About 167, ;

W liow, are these well

|91
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" ranner, in your
opinion, bty LPG injection project?

A Ho, they would not Ye affccusd, I Jdar't believe, tasy are
teo far away.

Q I bslieve vou stated vou were presernt when NMr, brinkley was
testifying this rornin:? i T28.

Q And in response tc ny guestin:n, T had aswez his when a well
was shut in, what happensda Lo Lne prassure on that well,

4 Yes,

Q He said 1t would stabiiize. I asked hir if it would build
up and his answer wac, I believe, in the negative. Have you found
that toc be true in your experirents in tnis field?

A vell, if a well has been precduced For any length of time,

of course it'has a bottorhole ogerating pressure which is some-

what lower than the static pressure would be, Certzinly whsn you

5 1
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Q Then do yvou think --
A {Interrupting) It will be sorething higher than the bonuai-

hole cperatins pressura, of course.

4 Do you think that there rright be a vpossibility that the

shut irn .-f the wells arcund the LPG project might acccunt for the
appearanceé of the prasaure buildup?

A I do not, I don't think so in that case.

§& #hy? i
A It has been a long time since those wells were shut in, ohi
120 dsys at lesst, and any additional pressure they have gained hag
been due to the pressure built up in the pilct project. Perhaps

in the firgt three or four days that they were shut in they probabiy

€0t some pressure tuildup and reached a static, and then from there
on eny pressure that was added in those wells nad to come from the .
pilot injection project.

MR. COOLEY: Thank you.

MR, PORTER: Anyone else have a question of the witness? j

Mr. B:lone.

By MR, MALONE;
!

¢ Mr. Stein, referring to your cross section up there, did
I understand you to say those were all based orn core analyses?
& Yes, sir.

§ ¥Not electrical logs?




B,

siow the sands themsalves, It would be rather d*ff* :1& to sho

sands in relation to each other just fron a pervsability profile,

¢ TYou had how many core analyses to work f{rou?

& Oh, I would have to count them across there,

Well, there
is nineteenr reoresented here,

{ They extended the entire length of tne bisti-Lower Gallup

Pool, did they?

i 4 ‘“Well, 1 would say rairliy well ovaer the sntire length, yes.l

v
4

50 far as I can tell rfrom this distance, as you have colorﬁd

étha.t arez of perreabiliuvy that you have traced +through there, you

i have found it tn be a single area thsat is coextensive throughout

is that correct?

A T have only attempted to show the perneghbilitr continuity

in the %o. 1 bench of the sand, I 2did rnct atveryt te show it in
the other benches,
4 This is then a single besnch?

A Tes, sir, that is correct,

Q You do recognizs the existencs2 of cother tenches that are

not portrayed by this exhibit?

A Yea, that is true, There are other benches, you can apot

them on here as you gc alorgz.

}
i
I
Q The contipuity that you found to exist ia this bwenrch doesn1t

. l
necessarily exist in tne cther, does it? i

i
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qd So your tostimoﬁ§w§ith rofer;nce to the com;uniention thatf
would result, is limited to the single bvench as to which this
exhibit is prepared?
A Yes, sir, that is correct,
MR, MALONE: That's all.
MR, PORTER: Anyone else have a question? Did you wish to

offer your exhibits in evidence?

MR, SULLIVAN: Yes, sir, if everybody is through. I
submit British Americen Exhibits 1, 2 and 3 in evidence in this
cause.,

MR, PCRTRR: Without objection the exhibits will be ad-
mitted. The witness may »e excusad,

(Witneas_excusad.)
Is there anyone else wishes to present testirony?

MR, XBLLAHIN: If the Commission please,

MR, PCRTER: Mr. Kellahin, f

MR, KELLAHIN: If the Commisaiocn please, Jason Kellahin
of Kellahin a&nd Fox, appearing on behalf of Phillips Petroleun
Company. We niil have one witness, Mr, 18,

{(Witness sworn.)
E, F, LEWIS
called as a witn@ss, having been first duly sworn, testified as

follows:

DIRRCT EXAMINATICN

137
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By MR, RELLAHING

| § Would you state your name, please?
é A My name is B, F, Lewis.

Q By whom are you emploved and in what position?

A I'm suployed by Phillips Patroleum Company &8 a supervising
area petroleum engineer.

Q How do you spell the last name?

L L-g-w-~i-n,

Q Mr. lewis, does the arsa under your supervision include i

the pool under cornsideration here, the Bisti-Lower Gallup Cil

Pool? A Yes, air, it does.

Q Have you previously testified before this Cormission and
had your qualifications as an expert accepted by the Commission?

A Yes, sir.

MR, KELIAHIN: If the Cormission, plesse, Mr. Lawis has
appesared in examiner hearings., If it is the desire of the Cor-
mission we will go through them. %
MR, PORTER: If he has previcusly qualified before an 3
examiner it wouldn't be necessary.

Q In connection w;th your duties, Mr., Lewis, as supervising

area petroleum engineer, have you rnade a study of the Bisti-Lower

Gnllup‘ Pool? 4 Yea, 3ir, I have.

Q What was the nature of that itudy?

A Well, the na*are of the study was to sxarine the economics

i
3
i
Y
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4
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| of 4O acre spacing veirsus BC acre spacing in an entirely new

approach and specifically to apply to the questior raised by the

Commission Staff with regard to saturatior gradients and pressure

gradients as to the recovery under the two types of spacing.

¢ In making this study, would you describe the methods
which you used?

A Well, in very brief, the method 1s an application of a
material balance rmethod preserted by Luper and Calhoun in their
technical papers 25, 92 as published ir the Volume 186 of the AIME'
transactions. This study further was wnodified by the use of
Bisti crude properties.

Q Now, in connection with the use of these Bisti crude
properties, have you prepared an exhibit showing what _hose are?

A Yeg, sir, I have,

(Marked Phillipst Exhibit 1-R,
for identification.)

Q Referring to the exhibit which has bsen narked as Phillips!
Exhibit 1-R, would you state what that is? |

A Those properties shown in Exhibit No. 1-R are simply the
variation in formation of volume factors, solubility, oil and gas
viscosity and gas conversion factor as taken, bLeing thé averare of

two bottorhole samples, one taken on Sunray Mid-Continent Federal

C~21 and the otner was British American Marye B No. 1 well.

|
¢ WNow, Mr. lewis, in raking your calculations, what resuvlts |

1
{
i




|spacing., The dashed line represents the saturation distribution

uici You £find in applying this method to the Bisti Pool?

A I found that, essentially, that the result of thi

tion was that there was no effective difference between the ability

of the well to drain 4G acres as cormpared to 160 screa, which was

the spacing that I used for a particular purpcse in this examinatian,

{ HMow, referring to Fhillips' Exhibit 2-R, would you state

vhat that 1is?

(Marked Phillips' Exhibit 2-R, ;
for identification.)

A Exhibit No. 2-R is a graphical portrayal of the saturation
distribution as it would be in various stages of dapletion in a
W0 acrs developed area as compared to 160 acre developed area.

X wnight, if I »r , refer to the larger scale copy of that
exilbit and briefly explain that this represerts the saturation
distr-ibution, the heavy line represents the saturation distributioﬂ

&8 it would be around g well arilled here, and the second well

drilled at this position. }

Q You say at thls position, what do you mean by the two rela-

tivs positions, Mr. Lewis?

A Vhere the two wells would appear they would be on 40 acre

around the well bore on a single vwell drilled on 160 acre spacing

at this common location hers,

These three curves represent the saturatior distribution at
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Laree separste stages of depletion. The bottommost ona being the

distrioution in effect at ths abandonzent pressure.

Q% Which you show as 137 pounds per square inch, is that

correct?
A Yes, sir, that is correct.
¢ Is that exhibit in proportion, Mr. Lewis, in regard to its

size?

A No, sir, of course the significant element in thia satura-:
tion distribution in the exhibit is the shaded area here which |
repregsents the saturation sink which occurs by the drilliing of
this additional well as against a single well &t this point, and
of courss at this final stage of depletion this relatively pressure
s8ink or saturstion sink represents then the difference in recovery
which would occur as between the 160 acre well drilled at this |
point and the infill well drilled at this peint,

¢ The infill well being on a 40 acre pattern? .

A The infill well being drillld on 4O acre pattern. This
roughly two {eet in height here represents something on the order
of 27%% of the total pore srace in the reservoir., If we were to
represent all of the pore space occuplied by o0il in this reservoir
by a graph, it would be approxizately eight feet in height, which
is a little bit impractical, it is easy tc string them éut, but

you can't get them up quite that high.




| represents the cifference in recovery that vou would achieve

with an infill well orn 4U acre spacing.

Q Now, what percentage o the oil in place does tLhe shaded
area represent then, Mr. Lewis?

A According to my calculation it represents four hundredths
of one percent of the total stock tank oil originally in place,

¢ In making this celculation, did you take into consideration
any pressure maintenance or secondary recovery process Lhat night
be effected?

A No, air. To have considered that would reasult in, rather .
883542y recovery operariorn or pressure naintenance operatior
would nullify even that difference in ultimate recovery.

Q Now, have you rmade a calculation or a material balance
method, Mr. Lewis?

A Yes, sir. I have made the calculation niaterial balance

rerformance on this field by the specialized method which I
3

originally referred to, and that method, by its nature, pernits one¢
te éoaparo the relative performance on 160 acre spacing versus
40O acre spacing of any other interval that one right wish to do.
In other wordl; this special adaptation of the material balan$c
equation of anqr and Calhoun considers a tounded area and
therefore vou can evaluate the performance of whatevsr area you

chose or, in fact, whatever rate ol pressure drawdown that you




Lie s

Now, is that Infornation reflected i zxnibit XG. J-R7T

O

(Farked Phillipbs' Exhibit Yo. 3-R.
for identiricaticn.)

A Yes, sir, Exhibit No. 3-R 18 & rlot of the gas-oil ratio

and pressure periormance, using the Bisti crude as applied to this.

Luper and Calhoun method, the gas-oil ratioc is demonstrated by
the curve beginnirg in the lower left-hand portion of the axhibit,
and the pressure perforrance is that curve which begins ir the
upper left-hand porticn of the exhibit,

Now, the several points, the different rethods of indicating
points at sssentially the same spote on this thirg represents the

performance with the open circle on 160 spacing and the cross on

| 40 scre spacing. I tnink that the sgignificart element here is thay

these points are in effect superimposed on one arother and it

would be impossible to draw or indicate a separate pasrformance

. characteristic which would be attributed to the 160 as compared to

ihO acre spacing.

QG Are we to understand this is a modified application of the
raterial balance method? A Yes, it is.
Q Have you tested this calculation against the conventional

method of arriving at a material valarce curve?

A Ho, sir, I didn't personally make that comparison, but thei
‘ j
authers in their paper made a comparisor and I have taken a matcrii;

balance calculation which was made in a coupletely independent




percent

Q

we can see really the difference between 160 acre and 4C acre spacH
ing and that i{s in the final point here at pressure decrement

ko. 7 we find the difference in recovery of four hundredths of one

Have you calculated what that would repressnt in terms of

barrgla of oil?

A Yes, based on an oil ir place fizure of 220,000 barrels,

Tod wlaienr-precgtes—bothrof-these—trearings and incorporatad

of the cil in place.

1ha

that as our Exhibit No. 3-R-A I believe. That is a transparent
overlay waich wnen superimposed on this curve will show the agree-
eant in the two methods,
U DNow, does this support then the validity, in your opinion,
of your calculations?
A Yes, sir, it is ny belief thet it does.
Q Do you have anything you want to add to that, Mr. Lewis?
A MNo,sir,
(Marked Phillips® Exhibit L4-~R,
for identification.)
Q BNow, rsferring to Exhibit 4-R, world you state what that is?
A That is a tabulatior of the sarme data which is on this !
Exhipit 3-A on which the 3-R is based.
Q Whst are the significant factorg that appear orn that |
exhibit? |
A Here again is the only point or the only manner in which |
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. this weuld represent approxirately 300 barrels.

145

¢ Would that represent ar increase in the cost of reccvery aﬁ

i agairst the spacing on the L0 acres as against 1607

A Well, to express it in terms of development ccst, this

would reguira that we spend approximately $1E0.00 per barrel to

. develop this additional oil, That cost figure is btased on a well

. cost of $54,00C conservative estimate of wall cost, incidently.

& Were you prerent at the previous hearing in this case?

A Yes, sir,

Q¢ Va3 that approximately the well cost rerresented by the
testimony of Shell's witnesses?

A As I recall, that was their estircate cf the well cost in-
cluding prweping equipment and a share of the lease facilities I
believe they referred to.

Q Again, Mr., Lewis, does this calculatior that you have
rade as to the amount of oil to be recevered, and the other testim&ny

!

you have given on thess exhibits, take intoc consideration the effeit
i
!
of pressure raintenance or secondary rscovery? '

§ Does the caleculation take into consideration the economic

lizits of oil production?

A No, it does not consider the effect of ecoromic lirits on

01l recovery.

1
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on iLhia?

A It would tend to lurther »inirize the difference in recovery
between the 40 acre and 1l6C acre spacing patterns.
qd In your testitcny so far you have referred to wells spaced

on 160 acre spacing as opposed to 4O acre spacing. For what reason

did you do this?

A Well, the purpose was to enphasige the lack of difference
between recovery cn the LU acre spacing as opposed to sone wider
spacing, ard also to highlight the fact that the distarce that

01l rust travel from the limit of a drainage radius to a well bore

%9

at
-

is immaterial as to the amount of recovery that may ba attaire
a well, and also it follows that no matter how tortuous the path
the oil wmust follow irn a low spacing to get to the well bore 1t

will get there with no lons of ultirate recovery, or certainly very

little loss.

Q@ Your answer tc that queation then, and the calculations whikch

i
i

you have made, sssure a continuous reservoir, do they not? |

A TYes, sir., Thils zaterial balarce nethod, as in all other n4th—

i

ods of evaluation in wnich gross reservoir properties are used, dook

require the aasumption of continuity within the reserveir,

H
|

P3

¢ Now, have you made & study and have you had experience with

sands of similar characteristics to the sands found in the Biati

Field in that counection?

A Yes, sir. In y perscnal experience I have observed a
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nurker of rescrvoifs in whichvéards gfé of ge;;;;ii§“siﬁiinr
characteristic,

Q@ Now, you have heard fhe testirony in this case, In your
opinion is it a practical thing %o attempt to correlate sand
continuity on the basis cf ths presence or absence of the showing

of copntinuity or core data and electiric logs?

A Yo, sir. Ir my opinior unrless you have pressure inter-
ference data cor sorme similar type of data, it is axtremely hazardoés
to assume that you have either continulty or lack of continuity.

Q¢ In other words, yon wonld have to have some perforrance
information to cconsider in connection with that?

A Yas, sir, with the one exception ir considering that
historicslly thase fia2lde in which ¥e have varistinsn in permeability
and variation in an apparent lack of continuity that the reservoirs
do perfcrr as a howogeneous rmass,

4 KRow, what exparience have you had that shows that? |

A VWell, the test exarple of that arcse in the evaluation of
a aecohdary recévery project in which Phillips was the overator
iz the North Burbank Unit of northesstern Cklahoma. ?

Mow, this reservoir, as in Bisti, is a selution gas drive

reservoir, The ressrvoir is an offshore bar deposit having

gererally similar sand ard fluid characteristics to the Bisti Field.

In that study a seriea of injectivity profiles were run in




|
|

!
iir the sare wells, ers in Ttz acurce of thoas studlies 1t was o~

: a

: ~ served tha. there wag little cor ro ccrreiatior berweer the in-

3 Jectivity profile ard the nermeability prcefile within the sare well,

L 18 that shown op Exhibit Ko, 5-R?

, (Marked Phillips' Exhibit 5-R,
: for identification.)

A Yes, it is. This is one of the nwter of n»armeatility rro-
filea that were run on wells in which there was core data available.
This illustrates the lack of continuity of iniection and tha lack

£ correlation botwqen input rate in a given foct of sand as com-~
pared to the psrmeability in that foot.

Q Well, did you have anv exrverience in connection with this
particular poolrvhich supported your contentior that it was a homo-
genesus rasorvcié?

A Yes, sir, I was employed as a vreserveir enginesr in this
: North Burbank District of Phillips for a pericd of a year and a hal{.
| I did not, howsver, particivate in the actual running of these
injectivity profiles.

Q What facts,then, supported your contention in that ool
that it was the homogeneous reservoir, M-, Lewisa?

A Well, I would like to back off here just a minute, if I
may, and further explain something about this peculiar performance

that was cbserved here in this lack of correlation between in-

Jectivity profile and the permeability profile and state that in

et i b b
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view of Lai;‘peculiar perfomrmrance, our resesrcn denartrent took a |
sanple of a core frow this well wund Jdrilled horizgontally through

Lizis four and a nhalf inch cors sarple and divided that cylinder

into three separate peirmeability rlugs and tested the permeability
on those three small pieces and found that within that four and a
half irnch section that the perreability varied in the corder of

3004, so that naturally disturbed them very much and led to a furtSQr
inveatigation to see if this was a peculiarity of that particular %
four inch sample that they ran or whether it was more rearly charaéter-
istic of the nature of permesbility itself. And they took then |
six inch by four and a halfl inch core zmection and divided th
forty-eight separate parmeability plugs &ndé tested the permeabilit}

on eech of th ht samples,. The results of that aesailed,

R+ W

more or lesas detalled, examiraticn of this cne small core sarple

is shown, I believe, in Exhibit &6-R,

(Marked Phillips? Exhibit 6~R,
for identifscation.)

q ¥hat s the sigrificance of the figures shown on Exhibit 6;&,
Mr. Lewis? }

A Well, this sxhibit, as I see it, illustrates that to take |
2 single core s;mple fror a foot of formation is rather grossly
misleading arnd hers we have within 3ix inches a variatidn in per-

weability from nine-tenths of a millidarcy to twenty-eight milli-

darcies, I believe is the nighest rone ghowr in thi 3

L em o m -
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forty-eight sauples.

+3

he conciuslicon theEn, Irov enis, 18 Lhal 1i°s scmewhst pre-
sumptuous Lo assigr verteability value to rnot asiuply the one fcot
vertical diastance that is covmonly done, but to alag assign that
sars value to a length of 6OC or 13C0 feet or howaever far the dis-
tance nay be betwesr several wells,

So that a fallaecy car arise frorm “he use of the very swusll
sarple that is ziven a reservocis by the one sample per foot
method.

Q TYet in spite of this wide variatior in perresbility, you
found in this particular reaervoir, did weouw find that it cpsrated
as a homogensous reservoir?

A Yes, sir, this reservoir was s re:arganle exarple of homo-
geneity despite the lack of continuity in this projectivity preofile,
High permeability, the fact that it did behave as a homo-
geneous unit, was illustrated by the fact that in the ares of whicﬁ
these wells are a part, approcximastely nirnety-nine and three—tenths?
percent of the calculated fillup volume was required to be ipjecte4
before any increase in oil was observed in the offsset 0il pro- v

ducing wells.

Now, that fillup volums, incidertly, was calculated on the %

basis of all of the measureable permeable sand in the core sample.é

o

< Lo ewmcinn memd ol & ta I .
& Now, in your opinion is this 3ituastion aimilor ta the
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S Thowr ohere & be a discontinuity
!
fof perneability, are we to infer it Is not & continuous reservnir
;

¥
i

; then?

i

| & Fo, 8ir, I would et oinfer iu iz net & continuous reser-
fvolr Lecause of the lack of contiruity of perceability illustratedi
in tae several core sarples or ¢ore inforration that has been
presontec ners acd Lazlause of thie fact that you can't torrelate
apecific elemeguts witiidr the gross sand interval, it's ry belief

'that as a result of this work that it is all you have to prove to

establish that the reservoir will behave in a homogenesus mann3r, is

that you de have continuity of the gross interval.
I think I might add that the gross, the existence of a gross

interval of continuity has beer proven here, and certainly it ‘

i
|

was our intention toc prove that and further tnat centinuity nas beﬂn

i

indicated by the interferernce tests introduced in evidence here |

deapite thie apparent lack of lorogeneity and despite tne fact

that you can't take individual slenencts of tne sand and correlate

tnen fro-. well to well.

Jd Now, on the basis of your study of the Bisti and on your
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A Tell, Tn s oy ceonelusior thet the offective continuity
deen ex st within this eserveir a-d Lhat vre well therefore will

ceererdenlly & d elficlently drain €0 acres,

.4

Bonrd 4s tlhat

four recownendetion to the Commission then?

A Yes sir, it i

o

% De youa have anything further vou wart to add te this?

A Well, T believe thal ry thoughts in the matter are rather
well surmed up by a report on well 3vacir; by the Hessarch and
Coordinating Cormittee of the Intsrstate (il Compact Commission,

rade Septerber 1C, 1751 at a re2ting of the Commissicn. 1 would

like to, 1f ¥ ray, quote several of the conclusions of that Com-

The first of thes=e is that, ani I guote, "Wnlile porosity and

permeability in most flelds are xnown to be irregular and to lack

{

permit, new o0il filelds could bte firat developed on wide spacing

patterng, [inal well density a~d other developrient and production

ing and econordic irnformetion developrnent,”

& Mr. Lewia, tc gc back in your testirony a ways <o a.point

disecontinuities did not exist. In either solutiecn gas-water drive
or conbination diive rasorveirs,the productior of oil is independert

within reasonable limiis of well density. where land lease controlis

i"

mittea which I beliseve fairly represents ry thoughts on the matter,

apparent corntinuity, fluid flow perforiances are ruch the same as if

|
practices could then be deterrired in thne light of geologic enginedr-

i
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Lty conpideralivy Une wcononmac wime elerent in connaction wioh
your calialaticne, s bnat cerrecey

* o

A0 The Origiliéad stalel 2L &3 L0 Liie amcunRb o tne gifferercs

4 ‘s vt b ~ vt - 3 VA - ) : PRI N
Wl reCOovVel'abi® Cii a3 cetwesrn 44 ard 180 acrs spacing did not

v

consider Lie econoric Liwne of dspietion. L did, however, {or the

purpose of illustration, assune Lhat we ight be forced in considera-

at souewnat nigher pressure Chan we wouia under O zere developneny,
and in thal example | used & depletion presswre of 175 pounds.

Lrow Lxhibit J-h, Jne rescovery 2t Luzl point, as 1 renenuer,

kN
[}
'

vould have Lwer LY.0p of the original oil in pilac:, end the dif-
ference tnen in recoverable oll wouls nave veern L8({ barreis on
U acre spaxcing versus LU acres spacing unuer tuose conditions and
vhe deveivpment coust of viiat o0il, using the same well cost value
would be approximately £30.0C per bturrel.

Fh. KbLLAHIN: That's 21% the guestions we have. Tharnk
YOu, k'e 6Wid.

buce PunThk: Anvone else have & questiorn of ¥r. Lewis?
¥r. Seth.

CROSS BXAMILATION

~ My Lewis, in your calculavious, Lhsy were of course made

on the assui.ption tnat it was a norogenecus reservoir?

e

A
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rake ary differerce in these calculations whether it is homogeneous
er not?
A Yo, sir, I don't believe, it certairly wasnr®t zy intention
to convey that.
¢ I thought you testified that the perforrance would be,
you would expect the sare performance where it was homogeneous or

heterogenecus,

L ¥o, sir, my intention was to make it clear that reservoirs:

behavs as a homogenzous unit whether they appear to be heterogensous
of discontinuous or rot.

EA

& Then you speak of the performance then as the sawe whsther
it ia heterggeneocus or homogeneous?

*
&

A In that sense, yes, si

. Then vou would in this particular cgase, I had a little
difficulty in following when you were testifying about the 0klnhom§
field, and in this field, in this particular field you would ignoré
the facts if they be established that there are isclated aresas in é
the pool that would be productive of oil, in arriving at these :
calculations?

A Well, sir, I don't know that we have gotten into the gques-
!tion of isolated areas withir the pool as vet,

¢ Well, that was part of the heteropenecus nature of it, per-

3

~——— e

e &

haps 1 sm rpistaken in my tovrrs, iF 3 wantfitiara in




perreability which result in isolated sand memberS, would 935”

ignore that situaricn i ihese calculations that you have made?
A Well, it is ny contention that the wide permeability varia-
tions do rot result ir isolated --

Q (Interrupting) Tnen you haven't considered that, is that
your answer?

A (Continuing} -- areas.

§ So I understand sirce you do not believe they oeccur, you
2ave not considered them?

A My experience leads re to ignore then, yes.

¢ Then you have ignored them, have you or haventt you?

A ¥%ell, fundamsntally thia method -- this method dictates that
you must ignore isclated elements in the reservoir if these isclatad
elements, in fact, exist. My sxperience, however, dictates that
there are no such things, gensrally there a~e no isolated elements
in the reservoir.

Q Your answer is that you have ignored them as far as the
Bisti Pool is concerned? : |

MR. KELLAHIN: I submit he has answered the guestion.

A I don't believe, if I understand all this thing correctly,
Y don't believe that I want to say that.

¢ I'™m not trying to lead vou into anvthing. You said your {

sxperiences lead vou to ‘fgnore 14, Lut vou wonld never arswer my

ir did Fou !
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i A Kight I ssy that J don't raecognize there sre separats cle-
' wents  in this field.

E W They dorn't rake anv difference as far o

a1

tv onlceulations

ara concerned? A o, sir.

i i <« Yeou have also ignored the time factor too, is that correct?

I believe in response %o Mr. Kellahin's questior that the time of
recovery does rot enter into thls plcture as far 23 your calcula-
i ticns are concerned,

A Mo

, 8ir, it do2s ncgt. lowsver, the last guestion that Mr..

Kellahir asked brouzght out that we did nakse a serarate calculatien

2

considering to some axtent the differarce in recovary that would

¢}

result from econoric tining.
i : « Yam. Are you in the ecoroxies departzent of Shell 0il

! - Company ¥

A Na, sipr,
f ¢ I didn*:t get yvour qualificatiors.
i i
A I am nat with Shell. I =izat listen to ar offer. I am in:

the production departuent,
d You are in the production departrent?

A

red

S,

G Yoa wonld precede vocur staterert that veon riade ar approach’

i to the econoriecs of 1, what iz the new apnroach, is that the

" propositior whether it iz heneroranasus or horosenects doesn’t nake

o
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A Ko, the approach is something that I don't believe was br.i =

forth 4n ths last hearing, that I have attempted to show mathematicai-

1y that there is ro practical difference between the recovery on
whatever spacing you rmight choose to institute here.
Q And your study data took you into the core analysie and that

type of data? 4 T didn't hear you.

Q¢ Did your study of the fleld take you into the matter of
core analysig, core data, or wasan't that necessary for, did you

igrore that alsc?

L It is rnot necessary to the rethod that I go into detailed
%exaninaticn of the core data, ro, sir,
i

{7

¢ Yeu didn't do it cther, is that right, if it is not necessary?
A I didn't do it in respect to thia particvlar calculation
I rade.
¥ It dosan't enter into the raterial vou preserted to the
Commission today?

A Tt doesp't enter into the raterial balance rethod of cal-

culasing il in place.

ey

{ Does Phillips follow a method of sampling cores every foot

or evary twc feet, what is the practice?
A 3Svery foot. Ons sarple per {oot genersalily.

@ Do you 8till follow that practice although you are inclined

'to cast some doubt on 3t i that sorvsce’ ’

!
|
: . Ypa, 9y

i

¢
(
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) : MR, FORTER: Mr. Malone.
By MR. MALONE;

Q& Hr,. Lewis, with rafererce to this North Burhank Pocl in
Oklshoma, I urderstand that you find a marked similarity between
that pool and the pool under consideration here?

1 4 A general sirilarity, ves,

Q¢ ©Cn what apacing pattaerr ls that pocl devaloped?

A Ten acre. ‘

Q With reference te the z2xperinentis that wers conducted by
your company on the core sacples, that resulted from your ﬁaving
encountered quite ar .unugual condaition, did 1t ro%?

A Yes, sir.

Q And because that condition was so urusual, you performed a
nurber of experipents which you would not normally have performed
in the course ¢f the operaticn you were conducting?

A Yea, sir, ;

Q TYou concluded from those experirents, corducted in thi- un%
usual situation, that tc all intents and rurposes the Cemmission

in this case would be justified ir disregarding permeability en-

tirely in the trsatoent of tnis reservoir, is that a correct con-

clusion?
L VWell, T woull. 't want tc 7o ~uits that far, nct entirely |

rert ir‘.y’ + <+~ M- ~igd tiapn saten noasmaohdI{dtr dn Ol“dﬂr ho hﬁ_.a.hl‘b__.___m
|

“e
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wio pboduce cil.

Q And in detertining the characteristice of the reservoir aau
the rannar in which the greatest ultirate recovery can ce obtaired,

it will te srrropriate o~ the Comrissior to give some corsideraticr

zo the perreability situation fourd to exist, will it not?

A Yes, air,

¢ In saggestirg that a2 wide variztior in permeabllity and a
great reductiorn in pe2rmeabllity ray be ignered, 1
to that? Ir cther words, if we have a, let's say a fifty fo

section of extremely low permzabilities, dc you mcan that ite effeqt

{4

on the »erformance of the reservoir would te different than if it

was only ten Jeet?

A I don' krow that T understand exactly what the reaning

of your question i3, Certainly a well with [ifty feet ci perr ibil-

ity, one-tenth millidarcy is goling tc have 3ome differeuce in flow

“ Soas

characteristics than one having ter eet of perrmeability of the

same permeability in fortr feet as some olther pesrmezbility.

G Tt is true that we spent guite a bit of money fracting wells

3y

to improve the permeabiiity ewven though 3t nay be diarsgardsd, isnit

A I Zon't know whetier I want o go all tha way along with

We did spernd a lot of roney fracting wells, that is

MR, YAIONK;
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MR;‘PDHTEE?W brvene else have 8 questior of the witness?
Mr, Rutter,
By MR, NUTTSR
G P, Yevis e Txhsnae -7, is this a rortrayal of the

Input rate ar3 the Ferreanilicy of this Nerth Purbank Unit Well

No. 127WE or it is a ¥North Burbank Unit Well, isnvt {7

A These wells are in the SaKe, they ray not be the Sans well.

I failed to check that particuiar point when I got these exhibits

together, They are in the sare, I believe GG +o 12C acre area,

however,

“« ®3ll, whether it 18 the same well or oL, It 1s irxsterial,

This is the Nowrtn Burbark Unis weli:

A Yes, sir,

o

First of all, how dta You deterrine the input rate popr

foot 1n this well?

A Ve used a device, an instrument that nas been developed by%

: |
Phillips' Research Department., I don't know whether I ran explain |

éxactly hew that works or not or whether LYy research people

]

i

|
of it are batzrtables, but it was

i
|
would |
!
i
*anut e to explair now it works, since j think that some features

» DPart of tnis study was intended

to give this injsctivity profile instrurent ga t.arketable quality

and that's part of what generated our interest ir why the imnjecti-

vity profile didn't agree with the permeability profile. §

H
H
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- that tihdl its Q;y ig éﬁe Qes;rigigm;s opﬁé#iéé the zontiﬁof B
¢ 1ow permeablility?

A We believe we found the answer to it in the detailed core
atudy which is Exhilit 6-A wnich indicates that you don't have the
sape permeability across four irch incresent, trnat you can't pre-
suppose that because the sample that you have at hand has a per-
neability that it's applicable to the next inch or the next foot
or the next 600 feet of formation away fror this thing.

Q But a sone of measureable perueabilicy such as from 2980
fest to 2985 which has reasonably high perusability and yet a
low injectivity, does thiz detailed aralvsis of small cores account
for something like that?

A4 It's cur thought that it does, ves, sir.

« Did you attempt to measure the permeability in a well
before you perforate that well?

A Do we sttempt to?

& Yes, sir, By loga or any such msans, :
A I don't believe we do ordingrily, no, sir. Tne pcrmoabili#y
data is not available until after the fact, so to spsak. | |
G Well, isn't a nmicrolog ar irdicatior of perrmeability in
some cases?

A In a general sort of way.

G You attempt to determine permeability where you havs one

according to the law? A Yea,




1K2

meéé ifvfhsre ;;; é#;-g;;;hgigh verregbility o? high in;
Jjectivity and conversely a high rate of cutput on a producing well’
in a sone with low permeability, you probatly atterpt to porforate'
vihere high permeability is indicated, dor 't you?

A de're just delishted to get aryv perreability, ard we per-
forate anything, generally arvthing that looks good either on these
microloge or the other lar characteristics which are not quite as ;
definitive s the microlog is. :

Q I ses, Was any section of this well on this exhibit stimu;
lated in any way to affect the injectivity? |

A No, the only treatment that was givern the well, to the best
o my knowledge, was a small slack periocd with perhaps a a3mall
acid treatment to rslieve any mud affects on the well bore itself.

Q Neme of this stimulation could nave zffecvsd the reservoir
opposite the well bore?
A Not to a material degree, rio, sir,
§¢ WwWhat was that last docurent tnat you read from wnich sure
marized your thoughts on tne sukject?
A The report by the Research and Ccordirating Committee of
the I0C Counilsion,‘made at tneir‘meening of Septenber lith, 1951.;

Q The first paragraph that you read, would you read that

agair, please?

|
|
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ere puch the ssre as if discontinuities did not exist.”

d Did the Research and Coordinating Connitlee attempt to

explein that phenomene?

4 I dor't ncow. I believe that there are several references

throughout this thing t¢ experiences in vwhich neterogeneous reser-

voirs have performed a3 Liwugh Lhey were LOKOZOnEous,

% On your Exhibit 2-R where you show a very scall differernce

aundred siXty acre spaced well to

in the productior of 3il {row a ;

forty acre spaced wall, does that tal=z irto any acccunt Lthe time

hat these infill wells ray be drilled or Exhibit 3-R, is the time

in which the infilled wells are drilled considered ot 2317

A No, sir, I believe it would be jwmaterial,

Q It would be immaterial? A TYes, sir.

MR, NUTTER: Thark you.

MR. PORTER: Anyone else haw a queatior of the witness?

MR. KELLAHIN: If nobody else does, I do.
. RE-DIRECT EXAMINATION

i
;
i
i

'By MR, KELIAHING

i

|
{ . Q In response to the question by Mr. Malone as to whether you
hilrogardcd permeability in your calculation, actusl performance as

demonstrated by interference is of more importarce in vour opinion,

is that correct?

A Yes, sir, I thiank that is the critical evaluation of that.

Tt

Ty —that—yoo would

o

%
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greatly disregaru ine iumcvus vi pe.. 30?100 d4n ennnaction with

your testiconry, are we?

A T don't believe Lnai ws can complaetaly disregard it.

i~

QU Would it be correct to say that yocur testimony goes to
the effort to corrslate permeability as betweer wells and across

the field rather than a recommendation that permeabtility be ignored?
A Certainly I wouldn't recommend that permeability be ignored.
I think it's my intention that it was to set forth that specific
intervals of permeability need not be correlatable from well to
well in order to show continuity frox well to well,
Q Wera the exhibits which you have used in this testimony
prepared by you or under your directions and supervision?
A Yes, sir, they vere,
MR, iELLAHIK: At this time we offer ir evidence Phillips
Fetroleum Companyts Exhibit 1-R through 6-R inclusive,
MR. PORTER: Without objection these exhibits will be ad-

mitted. Does anyone eise have a question of thé witness?

RE-CROSS EXAMINATION

By MR, CCOLEY:
Q Your material balance calculations assume throughout that
one well will drain 160 acres, do they not?

A They don't assume, they are intended to prove that they

will develop or rather drain 160 acres.
Q They are intended to prove it? 4 Yes, sir.




Amerada, cc-Applicant. We have one witness and four exhibits

165
Q By what ranner? A Heil --

3 Can vou ait Jowr with | pSncil and prove it will drain

160 acres?

A That is whet I have dore, mathermatically proved that one
well will drain 160 acres.
Q I don't understand from your figures how you can assume

that one well wili drain 160 acres.

A It isn't an assumption any longer. As far as I'm concerned,
it becowes a fact that according to the mathematics ard the

mechanical and physical principles involved, that one well will

drain 160 acres.
MR, COQLEY: That's all.

MR, PORTER: Toes anyone else have a question of ¥Mr, Lewis?

The witness may be excused,

(Witness excused, }

MR, KELLAHIN: That's all we have, Mr. Porter. Thank you,!

MR. PORTER: Is there ary other Applicant in this case

that has testimony to prssent?

MR, BUSHNELL: H. D. Bushnell, attorney, representing ‘

which we don't have enocugh copies to pass out to all those who

might like a copy, and therefore, we would like to take a couple

of minutes to post them on the bulletin board, ?

MR, PORTER: Take a couple of minutes, we will take a
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rive minute recess,
(Recesas.)

MR. PORTER: The meeting will come to order, please. NMr,
Bushnell, will you proceed.

KR. BUSHNELL: Amerada has one witness to be sworn in.
(Witness sworn.)
R, 5, CHRISTIE, i
called as a witness,K having been first duly sworn, testified as
Iallows: ?

DIRECT EXAMINATICN

By MR, BUSHNELL:

Q Would you state your name and the company by whom you are
enployed?

A Re 3. Christie, Amerada Petroleum Corporation.

Qd And in what capacity are you employed?

& Peiroleux engineer,

Q And you have testifisd before this Commission on prier
hearings, is that right? A Yes, I have,

Q Mr. Christie, will you go up to the blackboard‘and point
out Axerada's Exﬁibit 1-R and state what it purports to show,

A Exhibit 1-R is drawn to represert the development of a

640-acre section based or. the statewide field rule, or statewide

rules. To-be specific, that is 104-C. The dots represent the

wells 330 feet from the corrner of each quarter quarter section, if |




area represents that area which will rot be dresined by this sort of

dsvslopment.

Qg Now, how many acres is represented by the stippled area
showing undistributed area or acreage area?

A The undistributed area, assuming that one well will drain
only 40 acres, represent 28C acres.

Q@ 8o that mearns that 280 acras would be undevelcped or un- é
disturbed? A Yes, sir, :

Q Now, this plat, or Exhibit Ng. 1l-R, doea not purport to §
represent the development of any particular field, is that right?

4 No, sir,.

q Now, refer, Mr, Christie, to Arerada's Exhibit 2-R. Would:
you state what that rerresents? |

A Exhibit 2-R indicates the same thing except that the wells
indicate that they are drairing ratably as we would expect, of
course, in any well, so that in this case, we alsoc have a stippled;
ares that represents essentially the same thirg as in Exhibit 1-R.

!

I think actually it is about nine acres less.
QC Approximately nine acres less of the urndisturbed area thanz
that represented in Exhibit 1, is that correct?

A Yes, sir,

§ Now, Mr, Christie, do you conciude from these two exhibits

that any well ﬁattern that locates the wells as close as 330 feet

from the cutside boundary lire prevents the full development of the;

«arem




! acres,
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G Now, would you refer to Arerada’s Exhibit 3-R ard state
what that purports to show?
A Exhibit 3-R is intanded to show the drairage sarea of uni-
formly spaced wells on 20 acre spacing.
Q And that is on the assumption that those wells are located
on the center of each alternate LU-scre tract, is that correct?
A Yes, sir,
:Q Now, how many acres is repressnted in the stippled area
which purports to be the undisturbed area?
A The total undisturbed area? On Exhibit 3-R it 1s 57.9
acres. |
§ And how does the size of that undisturbed area of 57.9
acres, as shown or Amerada's exhibit, compare with the size of the
undisturbed arss assuming a LO-acre well development pattern, and
that such 40-acre wells were located in the center of each 40-acre:

drilling unit?

A It would bs exactly the same., Ir other words, if you

! darilled the section up on a 4U-acre basis with the wells located 14

! the center of the 4LO's, you would have an undisturbed area of 57.9§

!
i
i

Q Now, Mr, Christie, refer to Amnerada?’s Exhibit 4-R and

point it out and explain what thsat purports to show.

A Exhibit L-R sirply shows the develcorpment of a sectiic
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prAtR Firning narth and aoeth.

Q@ And such wells are locetec in the certer of the alternate
LO-acre tract?

L Yes, sir. And in this case we would have nc undisturbed
area,

¢ low, is it your ccnclusion from these four exhitits that
if a well will drair 80 acres. the infill wells are unnecessary to.
develop such a pool? |

& It is my conclusior, ves, sir.

Q Were these four exhitbits prepared by you or by some ore
under your supervision? & Yes, sir,

% Kow, Mr. Christie, if you will return to your chair,
Please. Are you acquainted with the provisions of this Commisaion;s
Crder R 106, dated October 9, 15577

A Yes, sir,

¢ Is it your understarding that the effect of this order
is to authorise the location of wells in the Bisti Pool as close a&
330 feet from the boundary line of each 40-acre drilling unit?

A The order would permit that, yes,sir.

Q Is there any findings in this particular order that a
well completed in this Pool will effectively and efficiently drain
any ﬁumber of acres? A HNo, I believe not.

o~

Q Assurming that a well completed in this Pool will effec-

tively and efficiently aud economically drair 8C acres or more, in .

your opinion, will development or an 8C-acre well spacing pattern E

169
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drain thig—pool Just as adeégétely asﬂéé;;1opnent on Lhe basis Qf?
! & 40~acre well pattern development?

A Yes, I do.

& You have heard the testicony and reviewed the exhibits
preseunted at this hearing by the applicant today, is that correct?

A Yes, sir.

¢ DBased on that evidence arnd testimony, in your opinion,
can the Bisti Pool be adequately develuped on the basis of an 8(G-
acre well pattern? A Yes, sir,

Q% Do you wish to state anything else or make any other con-
clusions, Mr, Christie?

A VWell, it is not my intention to suggest that the state-
wide ruies be changed. I think they are perfectly adequate to de-
velop any oil field we have, and I think the spacing is yprobabiy
iamaterial since one well will drain, as has been testified, as
ruech as 160 aéroa, s0 that the spacing is not material, and the ad;
vantage of having the flexibility of a 330, I think is proper also;
What I probably intend to show here is that the Cormission itselfl E
apparently realizes or recognizes the fact that, by their own orden,
one well will drain more than 40 acres in this field, or any other'
field for that matter.

N

& Now, is it your opinion that one well will drain a rini-

pug. of 80 acres ir the Bisti Pool? L TYes. |
Q And is that the opinion upon wnich yon have now rsached

&

the conclusion that this Bisti Pool can be adeguately developed on:




the basis of ar “0-acre patter: develoment?
’t Yes, sir. There has beer quite a bit, if I ray add --

There has beer quite a bit of discussion on how ruch one well, or

what area one well will drain, ard I have a report here that I would

like to submit to the Ccrmission, if they would like to have it, I
would 1like to read fror that report the following exerpt which is
very short. This is a report by W, O. Keller and F., H. Callcway.;
It is titled, "Critical Analysis of the Effect of Well Denaity on
the Recovery Efficiency," and they have found by their experiments;
and by their werk that a hundred and sixty acre spacing, the re-
covery based or the percent of original o0il reroved would ve only
16.2 percent or would be only 156.2 percent. XNocw, on an 80-acre
basis, the recovery of the percent of the original oil in place
would be 16.3 percent. In other words, they found that there ig
only one-tenth of a percer: differsnce Letween recovery on an 30—
acre and l60-acre tract, a2 ithey have contirued that on to two and
& half acres where they zebt oniv 1£.33 percernt recovery on a two
and a half acre basis, ard if uns Cowrission would like to have a
copy of that, I will submit 1L Ior tne racord. ;

MR, BUSHNELL: I supposs tnat sbould be shown as Amerada’sE
Exhibit 5-R, then. I believe that is &1l I have,

MR. PCRTEK: Does anyone have a question of Mr. Christie?

MR, SETH: On your Exhibit 2, if the Cormmiseion should

require that the well be drilled in the center of a 4(C-acre tract,

would you have any estimate as to --
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A I gave that, ¥r. Seth, T believe, It would be

| the same 2s ar 80-acre Lasis or 57.9 acres,

FR. PCRTER: Does aryore else have 3 question? The wit-

ness rmay be excused,

(Witress excused,)

MR, PORTER: Mr. Dushrell, would vou like to move the

admission of your exhibits?

MR, BUIHKELL: Yes, I move that Arerada‘’s Exhibits 1-R

through 5-R be a part of this record.

MR. PORTER: Is there objection to Amerada's Exhibits?

They wiil be admitted.

Are there any other of the applicants in the case that would

like to present teatimony?

MR, ¥HITE: At this tire Sunray would like to incorporate

by reference the statement made by John Wocdward in the considera-

tion of the oil allowable for the Honth of Decenter as the state-

ment was given November 14, 1957.

MR. CAKPBELL: W%ould you mind restating that, br. White,

incorporate by reference the statement of John Woodward in consi- |

deration of the o0il allowahle for the month of lecernber?

, i
Mi. MAILCHE: %as ne under oath?

MR, WHITE: He was under oath.

MR, CCOLEY:

What is the sigrificance?

ERs MALOWE: 1T object to 4it, if the Ccmmission please.




I dan't krovw what *he ctotrte says, nut apperertly it has no rela-

tion <o *hls hesrivrpg. T an surs there are parties who are irter-

ested ir this hearing wio were nct present at the tire he testi-
fied. If there i3 anvthing Mr. Woodward could testify to that

would he pertinent tc this case, he siould be :reserted as a wit-
ness so that he would be cross exar ined by the interested parties.

MR. WHITS: If the Corurissiorn pleass, we think it is very
significant as to the economics involved in this hearirng,the ;
question ¢f a person being required to go through tne cost and
expense of drilling or a 40-acre tract ir censideration of the
probable market demard that might be avallable tc him, Mr. Wood-
ward brought cut very clearly that the filling of the pipelire
will take until about tre middle of February. It is an artificial
false market, and alsc he further stated that it would take wmore
than a crystal ball to even sstirate what the market demand on thor
West Coast might be for New Mexirco crude oil. He also brought
out that --

MR, S3ETH: If the Commission please, I helieve counsel is
virtually stating the contents cf the statement, and I think iﬁ
snould be ir cr out. |

MR. WHITE: Mr, Cooley~ésked what tne significance was, %
I would like to state what m~terial parts of‘the statement might
be ~-

E2. PCRTER: Jugi are moment Me, daite,
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Shell and abcut four or five repregentatives c¢f (Gull presernt at

this case, Mr, Malone wa® present and aisc [‘r. Setlii,

iRe FALONE : Can you assure e that I was Iin the rcon

when the testirony occurrec?

for the incorporation cof Mr. Woodward's tesivirony ard statement
into the record is overruled and denied.
MR, CAMPBELL: May I inquire the basis for thagt? Is it

because it is immsterial”

of the testirory Mr, Woocdwerd gave as pertinent tc this case, tut
his entire statepent is not to be considered in this case, and

if counsel wantz tc develcp sirilar irnforration inscfar as beirng
pertinent in this case, that's his opinion.

MR, WHITE: Can I renew ry reguest to irncorporate the

record as it appears on Fage 3% through LZ.

hearsay, becanse he is nect herz to be cross examined, but it is
simply that, instead of incorporating these statements in other

cases, where some of the parties were present and sore weren't,

P : - 16

MR, MURRAY: Mr. Camphell, I think we have considered sore

ilqz-

Ml, PORTER: The Comrission rules that the counsel's motion

b

MR. SETH: If the Comrnissicr rlease, we know it is clearly:
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! giver under orth hewa & “v e UpRwE wWeillyY lOr Cross axanina-
1

i tion, a~d 1t s hearsav.
1

3 MR. WYITE: Mr. Seth rapresssnting

ssnting Gull and HRoss Malone
reprasenting Shall or vice versa are in a position to raise the
peint, but it is inadequate, that they werer't present, but taey
were In fact presert at the hesgrirg, and I bhelieve the rules permit
the adrission of statements., Thev have been reed all tne tine in
these hearings, telegrams, and stherwise,

MR, MAICKE: We would rernew ocur objectic:n te this furthar
offer, and we would like to point out inr connectior with it, tnat
cocursel says that he wants to put in Mr, ¥oodward¥s evaluations

of the Californis market situation. UHNow, if we had had ary idesa

that that was going to become pertinent in this case, we certainly

rould have cross exarined Mr. Woudward to see if ne is an expert
|and able tc testify in the California r.arket situatvion. We wsare
lsitting out in the audierce waiting for arotner hearing to come
pp, and having no interest on his testircony at thsat time, we, of
course, did not cross examine him at that tine.

To permit testimony to be introduced when the witness is

ot avallable for cross examination is contrary te any principal
%f either administrative or judicial hearings that I know of,

M, PCRTER: The Commission's fuling denving your moticgn
$xtenda tc all of his staterent.

M2, WHITE: 1In view of the Cormission's »uling, I will




‘the question. We have no ocujection If ¥r. Woodward would like to
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Pege 39 through 42, Thngt's tae testinrony Iua consilderation of

-

MR. PORTuR The Commission Will U2 54

NR. “}HITFl: Thd!ik "jOu.-
Mi. MALONE: Wnat was tae ruliag, please’
MR. PORTER: The (Lommisaiorn will Zare notice --

MR, COOLEY: Taike adminilscrative rotic

4
(o4
Lt
[
ot
[+
Q
£
o

recorﬂaL

MR, MALONRE: I don't want To labor this point, tut the :

Supreme Court of New Mex!co has held that for 2 Cormizsion to take
ntoc consl 1, in decidinyg z case, ratarisl which w n

into consideration, in deciding se, ratari thich was not
presented in the hearing anc to whiuh no opportunity was aifordad

for cross examination, is raveraibiea orre.s, and I itate Lo age

tha Comrlssion put in the record thae fact taarl it i3 golng to do

>

s

sometiaing that the Supreme Coart of New J2xico hag n2id inpropar,

ot

MR. SETH: If the Cowwission plecza, this might 3implify

write the Jommission a sctatement, a lictter, ard tie Comaission

give the letter consideraticr ard zive tsnslderation to the state-

1,

ment given in this matter, Uur ctiectior ig ceonsiderin

}

part of the testisony. The Cuinission az you ail inow received

ot

statepents, and we have nc cijecticn to that. If Iir. woodward

4 . R 1




right with us.

MR . MIRDAY

MR, ¥URPAY: in which we were going to
consider it.

MR, SETH: Mr, white ig asking it be included as pert of
the testiuony and as part of the sworn testimenye.

MR, WHITE: As a rere statement of IIr, Weodward, that's
all we care about it.

IM, SETH: I don't think there is any probability it can,

as far as I can see. %We don't know whether Mr, Woodward wants
this in or not. Maybe he doesn't, Lut i{ he is prepared to write
a letter on it, we hava no cbjection.

MR, McGOWAY: 1If the Commission please, in raking adminis—}
trative notice of your records, and you are not raking it a part
of the record in this case, the only way there iz ary objection,
or any objection can be made, is if you wade a decision on taking
administrative notice on facts clearly ocutside tne case, You haveg
to take administrative rotice of your 7wn regulatiorns and records,%
and that's all it amounts to. |

MR, PCRTER: The Cormission will stand on the ruling.

I beljeve that I requssted the cther applicants in this case to

core forward with testimony, if they had sore tc present at this

hearing, and nobody toock advantage of it,.
If there is nothing else at this time, the hearing will

recess until nine o'clock tomorrow,
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e POFTER: The meeting will coze Lo crdar, please. At

tnis tipe we will continue vith Case 1303.

Re WIUITE: llay tic recurd show that 1" also appsaring

orn. behalf of The Texae Corpany at this time?

MR, PORTEL: »ir. L. C., White, appearing on behalf of

The Texas Company. f
MR, COOLEY: Mr, Commissioner, at this time I would like
to move the Comnission to reconsider its ruling cf yesterday on the:
question of whether the Commissiorn will take administrative notice
or judieial notice of previous separate cases heard by this Cce-
“miaaion. T belleve T found the rule of law %¢ be that the Commis-
sion can rot takie judiciel netice of records in another and differ-
lent case.

¥R. PCRTER: Mr. Cooley, wmu refer to the Comzission's

action of yesterdsy 1n taking adrinistrative notice of Mr. Wood-

ard's statarent in the previcus case? 1

¥R. CCCIEY: Yes, sir.
M. PORTER: The Cemmission hereby reverses thet ruline.
8 will nct take admiristrative nctice of Mr. Woodward's statement.

e Seth,

HR. SETH: 1If the Cormission please, we would iiks %o

e ]
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jcrangme ir <™ c=c0 Tl Clrzs, Coesald Tiks 00 avnoas tag ap-

Nl 53 * T+ Da - “ v - i B N -~ 2 Il
peararca ol Yr. La2aiiz Tedl with Thaell CL) Corxpary, and Tliver Senh
&3 attarnays, We would li%:s to call as sur wwe wit.aczas e,

Methwan and -, nave Yoty rraviously tastified

hefors
th2 Cognission,

«11) the witnesses stand, please, to be sworn,
(¥itnasses sworn,)
weuld vou take tShe z2tand, Mr. Lindsay?

DOXALD R. LINDSAY

D

called as » witness, having besn first duly sworn, testified as
follows:?

DIRECT EXAMIRATION

By MR . SETH;

0

-

Would you stale vour nsme, plaase, Mr. Lindsay, and vour

resition with 3hell 01l Company?

A Donald R, Lindsay, I'» an exploitation engineer with the

Shell 01l Company. I would like to mention that my specislty ir

that classification has been rroduction gzeology. I think I failed :
to say that at the first hearivrg,

S You are the same Mr, Lindsay who testified at the origiﬁll
hearing in this case?

A T an.

Q@ Would you please go to Shell's Exhibit 1-% and nake vour

prelizineary observatiora?




Wy

; A Shell's Bxhitit 1-R is & gfrnégﬁre coﬁéeﬁ;wvéy Qfmiigwu
Bisti Fleld, and it is & different one than we presented at the
first hearing in that it covers the entire field instead of just
a pertion of it, and it has Leen contoured or Harker GC which is
the highest producing oil productive sand in the field rather thar
on Marker GA as theé previous ciap.

On

this map we have in red lines secticn lines for new

sections which we have constracted for this hearing. In the

portion of the field are sections KL, MN, and CP. Farther

to the southeast is Section R and in the southeastern portion

of the field are sections ST and UV.

We have left on this map, or have shown on this map, section

we have left them on thia rap so their locations can bas noted.

48 in the previcus case we 3%¢ill maintain that this is a strati-
graphic type trap and that structure 1is not the rmost critical %

factor as far a3 oil accusulation goes, but it does aseem to be a

factor in the southeasterr part of tne field irn tha upstructure

portion of the field where there is gas produced,

We have not changed our views on the fact that there have been

gas wells completed downstructure frow: oil wells with no structural

!
;
i
|
:
H

explanatior for this. I refer tc Shell Governrern: 21-224 in

Section 22, 25 MNorth., 11 West which was complieted as a gas well

!
1

northwest part of the {isld are sections GH and IJ, ir the central

iines AB, CD and EF, which were presented at thes first hearirg, and




@

{ I

|at a structural elevation at Marker GC of 15/5 feet above a-a
leve’,

There zre a nurber of o0il wells %o *the uvssgt ard upstructure
fror this well which are corpleted jir the sare zore and which are
oil wells., I won®t %take the time now tc ernuteraite all of then,
but will do sc if requested. I refsr alsec to 3hell Carson 32-20 in
Section 20, 25 North, 11 West which has alse been corpletsd down-
structure in the same sards and wish no structural rzascn for this
lwell to be down siructure from oil wells. To surmarize our views
on this, we think these wells which rnave Leer coupletsd since the
last hearing tend to stréngthen cur helief that this field does
not contain cne sixple gas cap kut a rumber of gas producing sands
om upstructure oili-bearing sands.

{¢ Have you constructed a netrophysical chart based on

additional data?

(iarxed Shelits Exnibit 2-J,
for identification.)

A Yes, Shell Exiibit 2-H is a petropnysical chart of data
from Shell Government Z4-16A located ir Section 20, 25 Hertn, 11
Went .,
Q Would vou peorut tiial oub 1. Lhe r.an, [.€as
A On the ;ap I have vircisd Laah LOCRLLOr in red, :
This well has been drilled and corea since the last heariyg,

and I present here dats {rom tnia well. o1 it =& nave traced bLhe

-

L 3N



electric log, the SP and resistivity curves, we show the v=li « ...

I have intervretad as supposing positive microlog separation.

As in the cther charts prepared for the last hearing, we have
traced on this cnart a porosity profile wit: all values greatser

than ten percent porosity shaded in grecn aud a permeability profile
with all velues greater than one millidarcy shaded in red. Vs

also show on this chart ssveral well depths indicated which will
point ocut tne positions of core samples whicn will be presented
forthecoming.

The permeasbility scale, as on the previous charts, is a
logarithmic scale ernd has nc gzerc n~int, and as orn the other czart,
the point one or one-tenth millidarcy colurn ircludes all values
which were one-tenth millidarcy or less. A number of these measurea
zero permeability core analysis ir the lap, ard to indicate those
Fhich do I have written n 7zero besaide each value ir the oh point

one column wiich is actually a zero value,

& Why 45 this chart sigrificant? Vould you sumperize, pleaseé

~

t cocnfirms cur pre-

}.J-

A It ip significart, in the {irst place
vious evidence that there is good correlation between ricrolog
peparstion and core analysis valuss.

Q4 Would you point out that correlatior between the permaabil~§

ity and the microlog separatiorn in several cexarmples?
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bigheat values of permeability and porosity. The GC has the ses:

1
i
|
resarvolir characterdistica irn thie particuler well it hgas

- LR R S

savi 3
up to forty-four millidarcies ard porosities p to sixteen percent,
Tne GC has a short nicrolog pay interval, GD corrected, and
that shows high porosity, but the perreabilities here are all less
tnan one millidarcy, but they ars nigner tusn intervening intervals,
I want to menticn, ir addition to trness intervening intervals,
that spproximavely sixty percent of tne gross intarvgl core here i
Leasured gero permeabllity. 1 ctals well, the 3% sirds in the
lowest pert of the sectiorn are rot productive gt tnis locstion,

but they are elsewhere in the {ield.

Q Are there areas of zerc perreabilizy lying tetwrern sections
‘showing microlog separatior there?

A Yes, there are, There are several intervals nf gzero
rerneability between the two microlcg pay intervals in the GC !
sand, and I think particularly significant is tne faect that they i
&re @ couple of feet withir the GU nicrolog interval showing zere
potmeability. In other words, we have ar interval which shows
microlog separation and dces ot ghwl. cerrospondingly high per-

meabilitye.

But tnis occurs in eaci case opoosite 2 42 laet’on in the SF

curve on the electric log, and I taink tmnat taese dslflactiions are

significant in their correlation with core analvsis, azd [ beliewe

T

ot
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5thatvf£aﬂ»thi;Aég§rz and fron cores which weuﬁillls;élin & ﬁﬁm@x?\“
that thay reprezent interbedded shales and ailt stcnes that are
norproductive and are ronperrnesble and are effective barriers to
intercommunication teiwesn the underlying and overlying sands,

W« And you have & effective norizeontal separatiorn between
these microlog areas thece, is that rignt?

A I believe so.

& Are there ary furvher comments on Lxnibit 2-17

A I think those are the main pointg [ wisih to mention.

Q Do you have photos of the core frow this well?

A TYes, Shell?s Exhibit 3-R 13 a set of piiotographs cf the cores

from Covernment 24L-16-A,

(Marked Shell's Exhitbit 3-R,
for fdentification.)

MR, CAMPBELL: Wiat was that well agsin, tie sane well?
A The same well.
§ WwWould you describe the preparation =f these cores, how
these cofes were nandled?
A Yes, the photographs of the corea from 24-16-A were pre-
pared in the szme marner 38 the cor2 graph of ar interval frox 33-2L-A
whicb we prescntéd ir the firs%t hearing., The core was cut down

the pr:iddle through its entire length, and crne-helf of that cere

was rmounted and photographed anc tie cther helf was sarrlied every

1

foot for cors analysis ard for exiiibits fcr thiz hearirz., So
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| photographed piece, but its cther

that the exhibitg which we will have will mot actually be the

aalf, ivs better half. In this

i
|
vintopranh the top of the phatograph down to s derth of 4943,
i

« Ahich way deocs (b ran oo owhe oo Logrepna

3 A well, the top is in Lhm uTn

eoring ab A%la Lo tebal dennh ool
graph iz tae top o
page as this comes in ordsrs in o

The upperuos:t portiua of tag

silt stones and shales.

please?

labeled 3D, The GD group extends

the GE.

{ditness compl-es,)
% From that point to --
A (Indiecating.)

@ Thanx you.

A Below that ays the 0T and

Pk = ~——

)
[ d
-
ot
[44]
oy
4
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L2
ja ¥
g
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hig exnit

4943 which 18 near tha botton of ©

3 Show 15 tha top ¢f that ag

TEr o aer ) T well wus cogmerced
Livw wrrar L2t o7 the first photo=
und doxn ard then across each |

iz,

~d

-\

core Irot Lhe Lor o a depth of

P T oy P e e
Ae E5Tond p..'u Wi

3

o, ircludaes

[t

the interval in the GC to Gb grouvp =f interbedded 3and stores,

Q¢ Can you refer to £xhibit x-x apd siow us whers that is,

A Prowm the top to the portion of the petrophysical chart

1

fros 4943 to a depth of L99Z, and




I
i
i

‘the cores which we presented st the last hearing from Carsorn Unit
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of 3hell Carson Unit MNo. 1 which is thne nearest ccred well bv the

IRrel 1 ©31 Corrany for which eviderce was nreserted at the last

hearinge.

It lies about a mile north of tne depositionai trernd of the
Gallup sands from Carsorn Unit 1. 90 it tnereiore represents a
zore northerly sampling of the field thar Lie grevicus Two cores
presentad as axnhibits.

Q¢ Would vou point out any signii'icant portioans of this
exhibit?

A Well, viewing as s whcle, it appears to be, tc nave the
sare, the ssme gereral characteristics of sedimentation as the
previeus examples, It has extresely irregular bedding, the sands
in this core are very intricately bedded with shales arc =ilt
stones, and you can see countless discertinuities on & very small

scale, geirerally for z zand reserveir I would sa&y it is remarkably het-

i
i

srogensous. The porosity and permeability on the petrorhysical

chart were samples nessured overy Joct, tulb I thine that if you

-

|

measure them every fraction of an inch you vwould get greah differ-
' |
H

ences, s thase can only be used as general average vaiues through-

out a particular interval.

~

I think that this set of pihotographs iLends to confirm that
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On these phonoéraphs theré are reémgégéﬁé‘Qﬁichmfnéiz;té ﬁ%a ﬁ;rl
Sarnles or the dntewmec? = o0 | saephes wihee cakd U8 preseried
es extilits,

< Anytiing further or those vhotos?

A I think niot at the moment,

t: Do you have the core sampies? A Yes.

{ Mr. Lindsay, you have presented the core samples which are

Exhibits 4-R A through H? A Yes.

{Marked Shellt*s Exhibits 4L-R A
tirougn I, Jor adeauirications)

Q¢ Would vou wrocead with taesc and irdicste tneir significence

anc their general locatior and deptn? ahat wzll are thess from?

A These cores are fron ishell Governrent Z24-104, che zame
well for which the petrcphysical cheracteristics are saowr on
Exhibit 2-R. 1 would like to refer to this chart as I describe
Just brlefly the appearance of eact of the cores.

The uppermost core sawmple is from a deptn of 43917 feet, 1
will give these to the nearest foct. That ig ir the upperrost
microlog interval of the GU sards. Tt's & rive grair calcsreous
silty sard stone erd this fcot oi core rezcures 1.3 nnilidarcies,

but agaii I think you would have w».de yvariatic: within that foot,

Relerring both to tae cere cample ane the proLograpn, we again

have these little irregular streaks, pods ol more irisbie sand,

whieh I think were caused by marine organisnr, scme of & bLurrowing
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na;ure which probably left burrows and Leclngs ir the ssdinernts
and wiich were later filled with other sand. Thesws zenerally are
of o rere hermaghble rature than the sorroundire rock, hwut T deon's
think they are very effective as far as cosusunicaticn because
generglly the walls of escu ¢’ these ligvtle borings are lined with
sile, probvably depositsua duriig, while ..¢ orgauis:s were in action.
The second core at a depth of 4925 is rren --

w (Irterrupting) That is Exhibit L-i-87

A L-R-BE i3 from arn interval between, tzo invervals of micro-
log pay in the GC sand group. This is a silt stone of zero per-
meability, and it also shows extensive reworking Iy marine organisc
and contains many isolated little sand streaks which are apparentlyé
not effective to communication because .. the fact that We were not.
able to obtair any prerreability ir this core in lab reasurements
at all.

The next sample, 4-R-C, frorw the depth of 4933 feav, and that
ies in the longest microlog pay interval in tkis well in the GC
sards, and this consists of very closely intertedded sands, silt '
stones and shales. This sample reasured 10.7 rillidarcies, but !
I think that if you were to get an independent core analysis per-
peability measurement of a streak of sand by itself, if you could
do so, vou would probably zet a ruch higher permeability. The '

perregbiiities are irn this Iirterval extended up to L4 millidarcies.

DeasN_Zv

The next gamole. L=Ral Srox a dent: 0 Tent 3 |
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kicrolog 1ntefvol, but from a lower sand whicn 18 Separswdu ...

1

Fhe previocus one bty a rurber of shale breaks, this is from a 8ix
inch sand bodyv from which particularly on the shotographs the evi-
£

derce of theg> borings by narine organisms is particularly in evi-

ence, Thuis particular savple reasured &,.¢ rillicdarcies, Lot 1t is

ba
9

kﬁjacen: to worae perweable savd

v

Tae £iTth sample, 4-R-E fror a denth -~ 952 18 Ivow a very
irregularly bedced shele and silt stene interval wnicn lies hebieen
the microleg perseability intervals in tne U and the 3D sand
groups, and this also rmzasured azerc perveabilicy, arnd i1 taink that
this 18 from ar. extensive sectiorn that ssparates arnd isolatese #he

GC and GD sands in this well,

log pay interval in tne lower part of tne GU interval., It is very

-

fine-grined silty calcarecus sand which snowed a permeaviliity in

preser.t and on the top of the core where ths core was oroxen is a
fossil,

« #1ll you point it cut, piease’

A Tes. «uaich is & frageent of sore pollusk saien I taink
pight very well be a botton: dwelling orgsanisc and may posaibly

have been one ol the orgarnisms which caused, cof tne species wnleh

aused all this reworking.

S ¢

The next sample, 4-R-G, the depti ¢f 497l vvcuss jus

The next saniples, 4-H-F, Iron & depth of 4574 is fror rhe rmicre-

*his foot of C.3 rillicercies, ana agair if eviderce of reworking is

1
;
i
i
!
:
}
!

v}
m
b
v
.




Marker CE in this wall ard is g shale witi. streaiks of silt store

meahil ey, ard tha lowent sarmple L-P-! Tror a depth of five thousa ¢
and threse is a 3lightly nore sandy sample, but it is also a pre-
domirantly silit suorne and sieaie, ai-d also weasured zeru perieability.

& Do you nave arny corents row on any relationship of the chart
to these cores? 3efore that, 1 believs you testiried that loca-

tion of these particuiar sarples is showr on Lhe core photographs

—— 'and non-interconnecting very f{ine grain sand sireaks of zero per-
!
|
% by some red markers, 13 that correct?

|

A Correct.

i i So we can relate the other half of these particular samples
, A Yes, the arrows ir each case rncint to the‘tcp of the

% irterval from which the gample is tacern, 1 would surmarize from
this that irasmuch as we have cored a well score distance away

from previously cored wells ard found the sare nature of sedimenta~%
; tion, that this core has not cnanged our ldeas regarding the
nature of the Gallup sands in tae Bisti Field, that it is véry
heterogeneous reservoir, and that I don't think that any further
developnent will nmodify our ideas regarding the reservoir, i

« Have you prepared scre cross secticrs as irdicated on

- Exhibit 1-R? Would you go to those, please?

A T, P -
- ‘cuaite i -

1
¢
¢
1
[ ]

these sectiops Ir the
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pcrier cof

to=

S
L3¢

turOhgn the soutieasterr

Tilediu, ard 80 4 HAVE Nic-
— ;narae two cross sections Ir that area, cross section ST which 1s
!
2?5“71 Tatihie £LR whiah de oleng the trend of the sands.
i (Itaried 3hellts Exaibic 5-R,
: Jer identific ?ticn.)
1 _
. tould reuw point 1t oat to ite full extent, please’)
& It starts in Section 24, or 25 Hortn, Il west aind extends

10 West, 1In S

southeast to Section 34 in 25 North, ection UV which

is Shell Exhibit &-R,

is constructed

across that section in &

southwest-northeast direction. That is entirely witair Sections
33 gnd 34 of 25 ¥orth, 10 lest.
{(Varked thellts Exaibit C-R,

for jdentificatiofie, ,

v Vould you discuss t.aose two sechions ard peine Lae: out,
please? ST Is Exhibit 5-i and UV is €-it?

A Tnat 18 corract. o 13 ©nis 19ny seliion ».ioi oeeE
Lhirough a pumber of welle, to save time 1 wor's nwe taen all, but

Lhe most northwesterly wall 18 Gull Jarson 4 #nu ai o.iz 3Gath- ?

bastern end is HMonsanle H3larch L. D qave Ldedl o diaalas aopro&ch

in incerpretirg pay intervals L these welie and Lo ingerspreting

heir cowrunication lack o. CcoOuaunicatic:.

T have shown on each well a ulesck bar rt3 the !

v
SJienYr2s2

~aten

nterval of positive microlog 3eparation. :uW, as I pointed out

S

$v the netrophysical cnart, tnere nay ve areas of pcsitive gicroleg ?

2300

i
ia aration which include very thir interbedded shales ol
l

SEeme oo ] LS i
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. permeability and break these intervals irto tainly interbedded

|

aands and shales, 80 I nave used the 5P curve ir cenjunction with
the microlog in irterpreilns the posihion of the pay

As bLefore, we don't maintain that all production cores from
enly these pay intervals as inrdicated sections, but these are the
best sands, the sards of considerably higher perreabdbility than any
of ths sands which do not show ricrolog separaticon. I have indicnﬁad
these best sands with this tippled patterr on each cross section.
In this Section ST there is pay irn both the GC and upper GE
sand intervals alrost all the way along the section. This, of
course, would show the rmost continuity inasmuch as it is constructed
along the depositiovnal grain of the sands.

This does not necessarily rear, though, that where two wells
are showrn as connected with pay that there is actually effective
comrunication betweern these wells, I rention that new, but I will
show more evidence for it a little later. The roat striking situa-
tion on this well I think is the Skelly Lockhart YNec. 2 which is bh%
third from the right on the section. Tnis well was drilled or com%
pleted in Septerber, 1957, it is a 4O gcres lease lire offset to
Honsanto Frank 1 which was completed in July, '57.

The well tb the northwest of lockhart 3 is Skelly Lockhart 2 é

i

which was completed in CGetober, ?57, ard I want to point cut the

greatly increased pay interval picked up ir this well, Lockhart 2,;




the GD which do not show microlog pay ir either of the adjacent
wells on this section.
This Skally Lockhart 2 is the tieir well for ocur southwest-

rortheast cross section UV. The wells on this section are Skelly

because I would not have been able to predict fron the adjauvent

Lolln what we would find in thig well and T think it iz very sur
prising that we find a much thicker pay interval than in either

of the adjacent wells,

log pay sand interval in Lockhart 2,

Q Would you point it ocut, 27

A Whiech was not penetrated by Skelly Lockhart 3 or #onsanto
krank 1 was perietreted by Skelly Lockhart 1 and Monsanto Atlas 2,
but the lowest pay interval in ﬁhe GC group is not penetrated by
#n ad jacent well on either section, including one LO acre offset.
To me this is strong evidenca that that sand would not have

peen drained had not this well been drilled in this particular lo-

kion in 8kelly Lockhart 2 does not show microlop separation in

This, tome, is a Q;ry ;;fpriaing thing, particularly for a longi-

tudinal section. There are two sand intervals in the GC and one in

Lockhart 1, Skelly Lockhart 2 and Monsartc Atlas 2. 1In the middla%

well, Lockhart 2 again penetrates a nuch greater pay interval than :

On this section you have, we can see that the uppermost micre-

i

!

i

i

|

i

|
cation. Again, the lowest GD sand for which there is microlog sepafa-

v

1
i
|
i

either of the adjacent wells, I gueas Skelly has real goecd geologi%ts
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either of the surrourding four Wells. I reach the same cornclusior

ifor tnat sand.

I would like to chow rext, in ccnjunction with these sections,

Shell Exhibit 7-R, which is a true scale ssction of a portion of
icross section ST. The wells on this true scale section are frox
left to right, Skelly Lockhart 3 and Skelly Lockhart 2 and Monsanto
Frank 1. The first sections that I referred to, Exhibits 5-R arnd 6?&
are constructed with a ten-feold vertical exaggeration, in order te:
show the data it is necessary to show, ard not have the section
unduly large. The scale on the full-aized exhitit is to & horizortel
scale of one inch to two hundred feet and a vertical scale of one
inch to twenty f{eet,

(Marked 3hell's Exhibit 7-R,
s for identification.)

BExhibir 7-K, the portium of cross sectiorn ST is tc both &
horisontal and vertical scale of ore inch to twenty fest. I
constructed this merely to point out that these other secticns give%
a rather distorted view as far as distance between wells go. They '
look like they are real close together, but this Exhibit 7~R shows ;
their true relatiornship in distarnce. 3o you car see on this sec-
tion the distance between a 4O acre location frow its offsetting
well, Skelly Lockhart 2 and Monsanto Frank 1, and the distance

|
|
|
betweer Lockhart 3 and Lockhart 2 represents the distarce betwaen 1
|

itwo diagonal 80 acre wells. |
| S
— j I think this gives us & better ides of the dfstarces over

H
H
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which we are correlating these very thin stringers of sand.
— ' 4 You have an additional cross sectior, ¥r, Lindsay?

; {Marked Sheli's Exhibit &-R,
f for identification.)

i
f

» ; A Yes, cross section UR is Shell Fxhibit #Z-R. Section
b ,
<A i3 the next cross section to the north we have of Ssctions 37
. . . R N N .
and UY¥, and it runs in a southwest-rorthsast divection thirough

this portion of the field,

In this section we can again see evidence of very rapid sedi- |
hentary variations ir 8ll intervals, the uppermost GC sands, GD
| sands, and alsoc down in the lower sand group, the GF sands on this
| section.
| This sectiorn extends from 3Shell Casrson Unit 34-~19 on the left
to Shell Government 23-14 A on the right. Shell Carson Unit 32-20
- picked up the best sand developaent in the GC sand group. And of
these, the uppermost three pinches out before it reaches either
ad jacent well, and the lowermcst, well, all the interval thins
out before it gets to either adjacent well, and even more striking
118 the upper GD sand which shows nc microlog separation in either
of the adjacent wells,

Between Shell Carscn Unit 41-20 and Shell Government 24-16 A
there are very rapid sedimentary changes. It may appear that the

wells are not 1n'communication with each other at all.

I would like to amend this section at this time to indicate !
1
that the lowest portion of the upper GC sand in Shell Carson Unit |
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41-20 may connect with the upperrnost pﬁrtioﬁwéfwéﬁér;pégé GC s#gdk
3 in Government 24-16 A, That may be a nore praferable interpreta-
tion. But even if they do, they are not 1n exactly the sans
stratigraphic interval, ard it is ry opinion there might bte very
poor communication between those sands.

d Is there a gas well on this section?

b1

completed As a gas well, the initial production on October, '57 was:
thrse barrels of load oil and 1250 KCF per day gas. Production |
Finco then has indicated that it is 2 dry gas well, This well is
situated downstructure from Shell Carson Unit 23-20 and Shell
Carson Unit 34-19. Thcse are oil wells, I velieve that 23-20
mas a higher than average gas-oil ratio. 1 don't believe that
34-19 does. These are in communication as shown con this section
through the GC sand.

Now, that's an enigma that we would have oil wells upstructure%

Mn communication with gas wells, and this is very significant to

fpe in that even where I can show coumunication there may be dis-

'Fontinuitios betweern those wells that we know nothing about until
, ‘

Fe drill there. I think this is a genuine aromaly and I can®t
L_xplain it structurally.

One final thing, I would like to point ocut, is the lowest N

CD sand in Shell Government 24-16 A which was not penetrated by

- e ‘ hell Covernmant 26-13(4,
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biving additional evidence there is discortinuities between L0
acre wells, I show pay in the lower GD sards, the- should not be
conaidered as pay inasmuch as they are water bearing..

Q¢ ¥Would you go to KL, Exhibit 9, ard point cut where KL i=a

on the structure map?

(Marked Shell's Exhibit 9-R,
for identification.)

A I would like to refer next to Section KL, MN and OP which
are situated close to each other and near our previous S8ection AB
and CD. Section KL, which is a Shell Exhibit 2-R, is a west to
sast section extending fror Section 7 to Section 10, 25 Horth,

12 West. Section MJ i3 a south to north section within Sections

15 and 10 in the same township and range, and Section OP is another
east-vwost section, cross section, sxtending from Section 9 to 1l

in the sane township and range.

On Secticn KL, the west-esast section, there are thres Sunray

Mid-Continent wells on the left side, Federal C-18, C-16 and C-l4 |

i
which are spacad at 80 acre locations, and on the right side are
five Shell wells extending fror Shell Government 12-9, sorry,
correction, four Shell wells and a Scuthern Union well which are at.
4LO acre locations in the line of the section. |

The best sand development is found in the GC sand group, i

‘fertunatcly,'on the right side of the section. In Shell Governrent

32-9 and 42-9 there appear to be as nany as five separate inter-

—— ]

bedded sards which pinch out in both directions, thinning down to the

T




|

;&'73

w;;t to three sands, twc and then one, whicﬁmié g@itingﬂdﬂiiéhihin.?
!The GC sands on the left side of the section there appear to be at
least two separate sand stringers which are not at the same atrati-
graphic position, and therefore, in ry opinion they are not in

communication with each other, and the GE and GF sands on this

section, the lowermost sands are present in most of these wells,

showing microlog separation.

They have very erratic distributior up and down the section
as well as exhibiting very rapid lazeral variations. Frobably the ;
thickest GE sand was peretrated in Shell CGovernment 32-% that
pinches out completely to the left in Shell Goverrment 22-9, and
thins down to practically the vanishing point 1rn Shell Government 4Z-G.
The lower portion of Shell 42-9, there ars two GU sand stringers
that dvesnft show any microlog pay interval in the adjacent well.

The Shell 22-9 is & GE sand. That dees not. Shell Government.
12-9 are three GE sands in which neither the upper or the lowest
appear to reach either of the adjacent wells, and Sunray picked up |
one ir Federal C-18 which appears to not reach 16 in that it ap-
pears there is no microlog separation.

Sogo of the sands are perforated and do not produce oil,
particglarly after naving been fracted even. Again, I belleve that
the best developed sands are where they do exhibit ricrolog separa-

tion and where tiey don't I believe tne sands to be very tight and

Tdawnt-Y -

o not cormunicste pve




§¢ bxaibit y-i, you have instances whare inere ar: sanrd

erbers showing nitrolog separation that don't even extend fror

. B

Scabtion LO another, is that correct?

p

ONE v acie

A That is correct, Several of these wells were drilled
since the last hesring as 4O acre location wells, and several of
ther have picked up new sands,

- £ j =] .2y
o o i3 L }Y

el iS1l X its 9- oariu
10-R, for identification.)
¢ Now, Exhibit 10--R, A Excuse re.

Q Well, proceed,

A I have a fev riore things on tais one. I want to point out
another drafting error in Surnrsy Mid-Continent, Federal C-14, the
lowest GF sand or the GF sarid which shows rnicrolog separation was
located ten fest too low on this exhitit and should be ten feet
higher,

The interval should be 4858 to 60 and that would place it
opposite the intervel which Sunray wisely perforated, it would
probably then comunicate with the upper GF sarnd in Government
3hell 12-9 rather than the middle one.

I have one further thing that Southern Union made z very good
well out of this Ka-Gee-Tah i. They perforated it onlj down to the
0E sand as I belisvw was sxplaired yesterday, ard the irnitial rate,

seording to our records, was LB80 barrels a day from the lower

sands alone, evsn viere they don't exhibit microlog separation.
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This would appear to me to indicate that it's Possible"to_ﬁgie “
fairly good well ocut of just the lower sands, and they have been
referred to as inferior sanrds and they arer't the beat sands in the

field, but I think here is evidence that they are very important

in the developsment of this field,

Now, Section MN is Shell Exhibit 1C-RE., This is the vorth-
south section ir the central portion of the field,
MR, S3ETH: Mr. Mestor, would you point that out again,
ploise?
MR, NESTOR: Yes,

A I would like to refer to this section in conjunction with
Section OP since these two sectionz cross ¥N, being the vertical
and OP 1 should say, the north-south and this, ths OP, the west
to east section., The tiein well on these two sections is Shell
Government 34-1C. In other words, both sactions pass through Sheli
Governwent 34-10, and show the same pay intervals.

This well was also shown on Section AB at the previous hezring.
If youtll compare them, which I'm sure you will, you wili>notice
that in this section we show four séparate sand intervals in the
GC, whereas ir the previous one we showed only crne continuoug sand

interval. I have reexamined many of these logs and I found a

slight streak in the microlog pay in the upper porticn in the GE

i
sand ir this well which I think actually is not continuous microlog

. geparatien, arnd tha reexaminatior of the SP curve shows there zre

—~ e s

¥ -

; o
t

{

!
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vany shale breaks which we have seen fror the petrophysical chart,

he dn renresent interbedded shales
which are not pay and which sepsrate the sards into interbedded

layers.

I think the explanation for this nicrolog pay, where we don't

many interbedded shale beds, that undoubtedly the icrolog zone
dragged sor® nud cake across the face of the shale, gives you a
reading where there reaglly isn't enough permeability to really be
indicated by the microlez.
I have taker that inte account in coastructing my section,
and that's my explanation for this reinterpretation in 34-~10. OCn
other of these sections the (& sands are very well developed. They
occur in most wells as many layers of sand rather than cne con-
tinuous one., The thickest GC irterval was pernetrated in Shell Car-
son tnit 11, the far right well on Section (P, There appear to be§
eight separate sands, ard the uppsrrost and the lowest GU sands in‘
Carson Unit 11l have pinched ocut by the time, pinched out ir Shell |
Governmpent 44-10 and do not show microlog pay intervals.

Ageir I think this is evidence of the pinch of permeable sands

between twc 4O acre wells and that i 14-11 Led not been drilled we

might not have penetrated these sards in any well. Their easterly ;

196

really think it is, is that where there 1s a gross sand interval witn

extension is undetsrmined because developrent hasn't continued that

!

§
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Cr Section”d;; the asecond weil from the left;‘ hiilipérl-
"an-Nip 2 penetrated three intervals of G) sand aa indicated Dby

ths wicrolog. This well was also on Shell's cross section CU in

lthe previous hearing. If you check this against that you'll find
that the upper twc GU sands were penstrated by E]l Paso Kelly State
1, but the lower one was not. So there are wells or three sides of
T-Tah-Nip 2 which do not penetrate a GI sand which was penetrated

by I-Tah-Nip 2. On Section %, Shell Exhibit 1U-R, the well second
fror the right peretrated saveral sands 1rn the GE and GF group,

jand on this aection they have all pinched cut in Shell Government
31-i0, cthat is they don't extend that far.

The niddie ore of these three sands pinches out before it ’
resches Shell Government 34-10 with microlog separation, ard the top
and bottor sards have thinned down to 1 very srall irterval,

I think those are the pcints I want to nake on these sections.
§ Do you have any general observaticrs to make to the Com-
mission as 2 result of this study?

A There are two more sections. These are the last two.

Q All right,

4 Sections GH and IJ w2re located in the northwesternmost
extrewity of the field., GH 1s a section northwest-southeast aectio%
longitudinal with the sand trecd, It extends from Sectiorn 29 to |
Section 34, in 26 North, 13 Wesy, it extends fron British American %

Douthit B-11 to British Americar Salge B-3. JSection IJ is &

DEaRNUEY - MZ - X AEIT
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pay although it was perforated there, had an initial production of |

158

}3outhwest:‘northeast section which cr6;5;s GA ;ﬁwbdiﬁhiﬁ B;il;mm
it exvends from Sectior 33 to Section 22, the sase township and
!range. it extends {ror British Arericar Salge L-2 tc Benson, lontin,
Crser Foster 2.
| Cr. 3ection Gd, which is the section lorgitudinal through the
dapositiorn, grain appears to have fairly good, relatively good con-
Linuity as indi~ated by the wnicrolog. But there ars2 agairn reasons
vo believe that this does rnot nscessarily rean completely zcod
comzunication, %

The C interval shows good sand developuent in British American
Salge B-l, and in Salge B-3 there were two ricrolog intervals in
the same zand, and I would have interpreted these as pay except
that British American ran a drillster test including both of
these intervals in one test and they recovered 65 feet cof drill
mud on a one~hour test, so it would appear to me that these sands
sre quite tight and perhaps just porous enougn and barely Jjust
perneable enough to exhibit microlog pay.

They are not productive, the well was abandorned., British
Arerican Salge B-l, according to our reccrds, was completed for ané
initial production of 743 barrels a day, aﬁd thé next well to the

nortnwest, Douthit B-1li which shows even nore GC pay btut no GD

1
'

185 barrels a day. Tnis, to me, reflects the changes in the

quatityof thisreserveirrock which you carnot pick up cerely by

ELRe D MIoEm o Loiooe




',plotting tha micr0¢og and suggesis to me 91;; ;A;<fost preolific
gportiona of this field are rot very predictabls and that rany of

i them may be nissed or just graged if spacing is carried on too wide
a pattern in this field.

I have to explain arother drrsftirg mistake., It 1s not impor-
tant to the discussicn, Eritish American Douthit B-15 is mislocatea
laterally between Douthit B-1l and B-1l4k. The ccrrect distance
should be from Douthit B-1ll to B-15, the horizontal distance is lESt

feet and from 15 to Salge B-i the distance snould be 47, 10, 1.

That would move B-1li farther left on this section, but there do not’

esn to bLe significant dimcontiruities which I will dwell on which
his change would affsect in ary way.
Section 1J, which crosses GH at Britvish Arericar Douthit B-14,
hows much more evidently rapid sedirentary variations. British
orican Douthit B-5 penetrated a fairly thick sand in the GC interval.
hat is the most, lowermost one which's not penetrated, Louthit B-lﬁ,
fnq has practically thinned down to nsthing in B-l6. In a sxtuaticn

ike this, if B-5 were here and B-& were here, this sand would not
e adequately drained, and therefore in the sirilar situations batwe?n

O acre wells where there is a thick sectior penetrated in one well%
i :
4n d thinred down to a very thin interval in another well, 1 think th%
%ra*naoe would not be adequate sver. though it was peretrated in vhis
g

hin irtervgl, that the drainage of the grester pertion of the sand

ﬁauld not hs_adaquaao—ua%eea—&e—rs~ﬂenetrateq“fr“**S"tﬁtttﬁft TeET
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ing than on 80 acre spacing. GCther discortinuities on this section

are found, British imerican Douthit B-13 is the lowermost GC sand, I

see appears to pinch out tefore it reaches either of the adjacert wells.
%4 Do you believe that these lcwer sand rerbers sre a walter

that should be considered 2ard perhaps a sigrificart part of the

reservoir after all, tased on

your study and Lis presentation of

these cross sections and also outne

the completicr ©y o Union of

a well in the lower pay?

A Yes, I think they have prover to be a significant portion

of this reservoir,

(Flaoam i rdiyast ey
AL TUIILATVALN S

Q% Do they show & greater or could you

generalize on that?

A Yes, the lowerrost sands, 1he cnes, uvh2 GE anc lowerare puch

more irregularly distrivuted ir thiz reserveir. Tney dan't occur
in every place that the overlyirg sands dc, and 1f vou drill, nmy i

opinion for only the overlying sanus, you way »i8s pany portlions

of the lower sands. They are generally ininrer as & groud, bul they

aeem to occur in digcontinuous intervais, and 1y seewm 1o

18y A

extent over as wide areas as the irdividual stricgers,

-

streaks of

sard in the upper sands,

3 Is iz z2l2o tha case where vno heve nyaduciioar fror sections
Py o Lo S - —— — -
Mhere- ; - CErET IO Y
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% A Yes, it is,

L « Uo you have ary further ccrrents, ir. Linasay’

4

a I think that is all 1 hsve to say with refers:;ce to the
exhibit,

& Do you have any gereral cornclusiors you would like Lo draw!

A 1 don't think =y ceonclusions would te differeni frow what
they were after the {first hearing.

Q Would you restate ther just briefly?

A Just very briefly, that ry gecleogic investigation of the
Bisti Field has shown it to be an extremely hetercgensous sard
reservoir, that it shows frequent numerous discorntinuities frorm
well to well, and that examired both on a large scale with maps
and scctions and also or a very, very exall scale with core samples,
that I would not expect this sand to have characteristics which
would permit it to drain over wide areas, and that I think there-
fore & spacing as wide as 8D acres 1s certairly going tc wiss many |
sand intervals which would be penetrated by 40 acre wells. I
think that that now has been proven. |

MR, SEZTH: I believe that's all the direct we have, if
the Commissior. please.
MR, PORTER: Wwe are going to take & fifteen minute»reqeis,

(Recess. }

M. TORIBORG ng will come %o crder, please.

ar, Seth, vou were through with your direst exasds

tionl

»
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R, SETH: Yes,
PRe PORTER: “oul?d you take the stand, rir. Lindsay? I%m
re23ag¢nadbly sure that somebody hss a quastiorn,
Anyore have a question of Mr, Lindsay? iir., Campbell,

CRISS BAAVINATION

Ry MR. CAMPBELL:

<« Mr. Lindsay, first I want to assure you that if you hadn’t

confessed 7 wouldui?t have found thouse errors,

A I thought Mr. Selinger would be here this rorning.

¢ You ray have stated at the last hearing, but I'm not sure,
would you please tell me the extent of your experience in sand
reservoirs of this nature in tne Hid-Continent or Rocky Mountair
area?

& My experience with sard reservoirs of this nature in the

¥id-Continent or Rocky Mountairn area consists exclusively of the

Bisti Field., I became fariliar with the developrent at Bisti duriﬁé

the latter part of 1956, and 3ince last July 1 have been Shell's
produc;ion geoiogisc responsible for the production geology of the
Bisti Fisld,

s Have you had_experience in ovher areas with fields that
you cornsidered to be comparahle with regard to tne depoéition and

gz forth as the Bistl Fileld?

& I have rnot had experience in other fields which are quite




‘oW can you then stata 23 & cé;clusioﬁ4£5§£~£ﬁis field ig;‘
a3 T understocd you, rore heterocgenecns taar other [ields cof similar
ratura?

A By other fields of a sirilar rature, I was refarring to sand
reservoirs in general. I have naver seen so heterogereous a sand
regervoir,

P It's quite true, is it not, that tne bistl Field, based 4
upor your study, s considerably dilffersnc in a great many rospectq
than in the sand reservoirs, say or the west Coast? ?

LR Yes, it is,

Q That is triue with regard to the charactaristics of the
rock as wall as the pay thicknezs and so on?

A That is correct,

« #Nould you say that tihils 2isti Field, considering the genara@
pay thickness, is of an inferior qﬁality to mary of the sand reser-
voirs on ths Weat Ccast? v

4 There ar2 many on  the West Coast that are ruch tetter and
f
there are sore T would say cf generally ccmparable quality as a
reservoir,
Q1 Are there reservoirs that you have studised that you have &s

ir this reservoir, warious strirgers of pessitla productive sand

such as you have dascritesd here this rorning?

4 There are resarvoirs of that type, tut I Z1ave net thcroughl?

atudied this type o” reservoir before.

[N
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ke of wells 15 Whis prrscrusicr U2 yaneLtiTe 40 400 Svery une
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C. L9 pOBalb.A.e rroduciive sare stringzrs Lo whiinh Flu have referrad”
Yo wmear ecaronienlly feasitls’
al -y n Ad A
“, 1L8C . A W, T don '

w 3¢ that it is a =attor of depree as Lo the feasibility
or advisability of drillirg addizioral wells ir this reservoir?

& 2 1 P -~ -3 LU O ..
& T =hindk thatts 2 scund baz’szs no

-~

T Our basic difference then lias in what that degree may be, |
as I -inderstand, whetasr 1t's necessary or feasitle to do it on 40

acres or &G gscras?

4 That z2emz £o be the contirovarsy. ’

g This may be an angineering question, if it is, cf course

you should defer 1t to the enginearisg witness. I would like %o

153

refer woo to your Zxhitit G-R which I belisv2 is the long exhibit

at the top of the nain board <chere.

S

Yas,. f
<+ A8 I understand taagt, yvou have taree wells of Sunray on
the laft spaced at 30 acrag, correci?

2 I bvelieve that's correct,

< Arz those wells esssntially toward taa flank of this sard bar?

A They are near the southernmost extremity of tne fisti-Lower

+ “ould you expect at that point the OC and the 0 and all




nature ci tne cepusition?

A vy XL - - ol v _— . + 1~
& Thio cut Lo volcrn olragd v ?

o
L= S

w Thin cat towaras uvne f{larks. A

I telieve that they do.
¢ how, tien, referring to the four wells of Shelit's there,

I would like for yocu t¢ tell re wovw Luch additional oil sand you

penstrated by the drilling of those inside wells there that you

did not penetrate witi the &0 acre location. Considering those

two that you just pointed Lo as your rormal 0 acres, it appears td
me that you got more sand with those than you got with the 40 acre;
ones.

A It appears that we got the moat in the norual 30 acre well
32-9 and we have jus. about as muca of the 42-9, including two sands
in the GE and GF groups that were not present in 32-9, and we appear

to have encountsred a 0E sand in 22-9 which 13 nov at Lhe Saue

t
i

stratigraphic positior as the GE sand in 32-3.

Q¢ Now, assuming that you have approximately the same amsunt
of sand in your upper sones which I believe is your G and possiblyl
part of the GD there, in &ll four of those wells do you consider
that you ohtained enough additicnal cil sand or potential prodﬁc-

tion from the lowsr zones of the infiil wells to justify the cost

of their drilling?

4 TYou talking about additional oil?

R Yes. i from the new wellsl?

|

vt Sy

.. the 8C acre wellls,

J
o
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A The mechanics of productiocn ang volumes of iecover: do
merge on the present of our engineering site ard 1 ave nol pade
& cost estimate or a volumetiric egtiuate of tne tyre you pentioned.
But apparently this is considered by Shell's Engineering Uepartrment
a3 a profitable enterprise, sc that's the way we are corducting it.

¢ I'm sure that i1s true, Could that be a ratter of the rate
at which you are sbhle to obtaln the oil rather thar whether you 5
ochtain the oil?

A No. Of courss, we'll obtain it faster, now ws are getting
into aupply and demand and I don't want to gzo into rate and all
that, but I conclude that there is a siguificant amount of addi-
tional 0il which you would nct get at all on 20 acre spacing,

C Well, now, are ycu conclud.ug that as 2 geoclogist, or do
you want me to ask the engineer gbout the awmount of cil?

A Well, from a geological standpoint,.

¢ Explain that to we, that is what I want to find out,

A Rot only on these particular wells.

‘g I want you tc talk about tnese particular wells., Those
are the ornes that are dempornstrated there &8s indicative of the

conditions in this field,

MR, SETH: 1 think the witnass can answer the guestion

and explain it further by referring to other exhibits,

-

s ™ - - - ' °, = i
A I will explair 1t here, I wilil refer to Shelil Govermnnens

i
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Ewhich werc not venetrated bv the othﬁf‘w;ll;: and [ believe :ngt
that is new o0il which will be produced that would not have bee:.
produced on the A0 acre wells.

There appears to be g pretty fair correlation of pay sones ug
in the rore prolific pay. Now J wmentioned earlier ths qualification
I placed on these correlations I make, That I ar convinced by now

that merely because you can correlate & microlog pay from ons well
to another does not mean that they are necessarily in couplete
communication. 1 have attempted to stress the lateral variationsa
in porosity and permeability developrent in these wells, ard their
apparent lateral variations in productivity as shown particularly
on GH where you can correlate microlog pay zones in one well it
is very productive and in this well it is drv.

Q Let?'s talk about the lateral variations in, or the vertical
variation in permeability, do you consider there are inpenetrable
barriers between the sonas that you have classified in your geo-

physical chart and as you showed them or your cross sections?

A I lost you.

Q% DBo you consider there are inpenetrable barrisrs between yoér
|

8D and GC or GE there? |

A T think that at the location of this well we have direct

evidence that there are layere of irpenetrable rcck through which

01l will not migrate in any practical time,

L Beoyou-—ogonsider-that-exizts thronoshout this ragervoir?




A It is ny opinion that it doeﬁ:

Q Do vou think thare i« more than ns Sil resscveir involives
here?

A Tt's difficult to defire, T would say, ar individual reser-
volr ir a field like this, We look at the whole thinr as one oil
field, but it's my belief that it really coneists of nmany isolated .

sands which are corpletely separated from each other, 1 mean a
great many and each of those I think if vou wisgh to cut it very
finely you might call a separate resgervoir.

Q¢ Would you recommend that any of these particular sands be
produced separately? A MNo, I decn's.

& Do you conasider that that situaticn at this stags of develonp-
meni creates some uncertainty with regard to the nature of this |

particular reservoir?

£ T think that at this date we have an sven grea’tar aampling'
of the reservoir and a portion of it on closer Spécing than we hadl
at the previous nearing. At that time I aaa Grawn certain con-
cluliona‘ragarding'the nature of the rasar¥sir, and I thinx that
the development 3ince then has only sirengtacnes tihosa and has
rot really changed them.

4 let's go to another point whicn appzared tc e to ve & 1
matter of considerable uncertainty in your nind, Tou nave referrad
t¢ a number of what you classify &s gas wells being downstructure

i
{
1
!
i
i
1

from oil wells in this reservoir, is that corract?

e

13
P
]
¥
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A Tes.

QG You say that you zre unable %o fird ary geclogical or
structursl explaraticr for that situgtion?

A For the ones that I rentioned, ves,

q§ Doesn't that create sore degree of "incartainty zhout the

nature of the resarveir and the manrer by which it should bhe devel-

oped and produced?
A I draw the conclusicn, what o0t ol explansation was I
unable to f£ind?

v %ell, I urnderstaed voo, you sald it wes 2r encisly and

that?s it, It's one of tinese things arparantly vou are ipdicating

it was encther indication of hetercgenity in this reserveir,
A Vhat I thirk I saild, ard what T rweart to say, I fird

anomglies which I cannot explain on thess structural beses, and

therefore I conclude it is a stratigraphic reasor, the ssratigraphgc

reason being the discontinuity of the sards.
Q Well, as long as that situation existe, ar urexplminable
situation so far as you are concerned, dec vou not feel that it

creates some degree of uncertainty as to the manner of development
and production fror this particular reservoir?

A T believe I Just explained it,

Q How do you produce your gas wells, do vou xknow?

A Mo,

Q Do you know how you produce vour high zas-oil ratio wells?

.15 P P h.a
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- ; Q 1In uhaﬁ manner., A;; yogwﬁra&ﬁciﬁénéheﬁwaé g;a wellswérn
011 we11s?
A Sore wells we, vou mear our wells which produce both oil
ard gas?

e Yes.,

A I had better not qualify nyseli as ar sxpert tc a;gwer
that question.

q One other question, again, witi regard vo _uir 5xhibit 9~R.%
I believe vou indicated that ir your wells there wero sSone zreas |
that were perforated across tnat ricrolog separaiivs. wiic: actually,
didn*t preduce in one well, it zight proauce i. envillers. Ars
those distances sufficiently small that comrurication cuuld De

establishud by fracturing?

A You mean heorisontal distances?

QI Vertical distances, A vertical distances,
Q In the upper zone there? a  0h, {;nd:cating).?
i~ Yes.

A Of coursa the purpose of freacvuring is to inerease the per-—
zeability of the reservoir immediately adjacent to¢ the well bore |
and as o how far those fractures extend in the reservoir znd as Lo

whether they form effective vertical communicaticn I think is something

that certainly I don't krow, and I don't believe thiat we could rely

on fractures to do anything further thar increasinzg the permeghili

”~r
(=




well bore, but as to establishing an effective vercvicas sysvea

cf communication between the various pay zores any distance away

from tae well btere, I don't think that we can rely or ther tn do that.
& Cre general guasticn., £&re you zcquairted with the number

cf wells that have beer drilled by Shell, since the original hearing,

orn a L0 acre spacing pattern?

A 1 don't have a figure with me, no.
MR. CAMPBELL: That's all. i
MR, PORTER: Anyone else have a question of lr., Lindsay?

Mr, Grenier.

MR. GRENIER:; I have never peen a real geod gecological law~
yer and I'a afraid muca of this testimory is just tomplately boyon&
ry individual depth, With the Commissiont's perrission, 1 would |
like to have them permit Mr, niedekeui, ocur rgservoir engincer andi
head of the Production Lepartment, tc conduct a portion of our com—l
pany's cross examination.

Mit. PORTER: TYes.

MR, GRENIER: Tﬁank yOou.

By MR, WIEDEKEHR: g
1 would like to start back with Southerr iUnion Gas Company's |

Ka-Gee-Tah, please. I thnink we will do better if I car go with you

80 We can Ssee what we are talking about., Referring co your Exhibit

9-r, Southern Union Ka-Gee-Tah Yo. 1, would you state first approxir

Lately vhere ©




A They seen to extend fron about L4845 to 4BAS,

Q3 4845 te 7C he all right? A Yes,

-y . N . . < - ~ oy o
Loy pet sfeslan sspnrat

in 344 wer fird an thet napticulas

wall? A T Aid-*t find any.
Nog micrclog separation?

A No positive mierolog separatior.

Q¢ Did you have available to you core aralysis {ror that well

by &any c¢hance? ‘

A I did not prepare that with core analysis available.

W& in your eross sections that you have used this rorning you

nave been correlating, I believe, potential pay zones using micro-

log separatior, right? .n other words, you have shown that theae

sands pinch cut, fdisappear, covc back in, and the Lasis that you

ugsed feor that has beer microlcog separation?

A HNot entirely. 1 have used the data available to ne, and

as far as drawing my sections, I have used both ricrolog and

SP develocpwent,

Now, I do want to make it clear that I did noc consider a |

sand intervsl as showr by the electrolog without ricrolog separaticﬁ
as not being a pay zone, but as being very tight.

Q You have, I believe, on your Exhibit 9-i the reported high

pay fror tnat vwell?

i ky reccrds show 480 tarreis a dav.

T LPC harrels a day flowirpg? sh— o3,
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« Let ue assure you taat is correct, Ther I wish you woul:

explain to me, wWita o wmicrolog ssparavior, I happen %9 have the

-

s Jeet ¢f v hed ary Tor oestility,
Low a well of that category scildé proedhice thint rueh oil. ] mean
geologically how can you gt 80 barrels flouins out of a well

with ic apparent perreabilitv? That's what your ricrolog 1a sup-

oosed to show,

permeability there or we would be urable to produce the oil,

¢ Righte %ouldn®t it require reldtively good permeability
souwewhers aajacent to the well bore to have produced that velume
of o0il?

& Thaet rata is certainly more than I would aexpact {rom the

appearance of that well,

-

N Well, aasuming that we are corract then that that particu-
lar scne, no microlog separation, no apparent perneabilicy, matter
cf fact very poor SP, wouldn't you say?

A Hndiocre.

Q3 Fedioerea. All right. Assuning tnat it produced oil from

zhat type of rofmation, would it not be possible that say Snell's

Government ALL-10 in Exhibit li-R in en irnterval fraom 4830 to 48K0

or g¢, showing no microlog senaration butl heving equivelent or

A It is supposed to shovx the better perreability. There is'

21
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ithe well at lmser ¢~ -- 7 Lo kiOwieuge, we have perforated ¢ ;-

PPN S

interval without microclog separatiorn for the purpose we believe
it will produce some oil dowr thare,

& In cther words taern, we vight sey thet sicce Sha2ll as
perforated in their Carseon U:oit 1L-11 ¢one with no nicrolcg separa-

tior, and this one, the LL-10 and the Oovarnrent 24-10 zna vhe

-3

Phitlips 1 I-Tah-¥ip, apprarently they n=

“
&
w4

rerioraled that sape

zorng, 1t is spparentl-r the Teelings of Lsth

s

o
20

twl

and oiner Come~

panies that these zones will produce, at leass 17 thev didu*t they

wasted a lot of woney o verforaticn even though there is rno micro-
log separation, ign't it considerable taat all thes: zored could
Le tied tagether even though 7ou ean’st rcorrelate Lner with alero-

log saparation?

A Vvhere there is no rmilerolog =zevaracicn I inler frow that

inforration that the permeabilities ara very low. Therefore, I would
say that sands of that character would have a nuch araller drain&gé

radiue thar sands of higher permeability.

-

QI We just got through discussing a well wirth no nermeablility
made LA0 barrels a day flowirneg. 3

A 1t had permeabllity.

& But what type of permeability =would it ~zve tec have, as

a geologist would you say it hed tc have good or poor or fair, or

how would you describe tine type or perraabijiity rezgquired for that

kindof e velune?
e o v




A frou. a rate alone, if I had nc“otharwi;}ermation, it wo i
jsourd to me like you had some preatty fair permeability.

o Lt ng ash You, w8re ;o. iu the neascing soon yascerlay when
r, Lewlis tectilisd for Phillips? 4 Tes, I vas,

s Tou heard his testircny akout the variastisrn in nerrsability
ever. within 2n inch cf ccre?

A Yesa, sir, I agree with niu on that,

Q% You agree with him. Then you would also agree that if we
took any cone of these wells and moved out three inches furcher ?
from the well bore that there might be a good change i» perueability
and there might be good permeability there?

A In the sands in this interval which I have exarined in corsé
are of heterogensous nature and you certainly will get rapid
changes good to bad, good to bad permeability in that very irrogulaf
distribution, and ycu‘may move out tnree inches ard get better pur-%

;
reability, but in sands of this type, fror the sppearsnce cf them
frow cores and from their log characteristics, I wouldn't expect
vou would go out thres inches and encounter a real permeable bed
that would go or and on, t

4 You wouldntt sxpect that.,, vet anparently something an that
crder hgrrened in-this particular well? |

A 7Tt rey have happenad iw this particular well.

5 Let's look at Txhibit 12-5., I walieve you discussed the

TSRS R__]’
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B-1 produced at ons rate.

A Our records show 7.3 barrels & day initial.

¢ How about the B-147

A Pumping 185 barrels a3 daye.

« iou cased, I belisve rov opn ulrect exarination vou based
hat on the fact that the gsands were, you said tnat ever though
serd in the R.14 appssrad rich bettar, that tne 3airae B-1 was the

better well, Wenld it not ha ertirely roasitle tist thatl was

j
!
!
i
H
1

)

strictly a macter of cornpletion® 1n cther words, doas tae wnsthod
cf corpletion rave a lct to do vwith tae IP cf tnese walls ir the
Eisti Field?

A I think the rethod of ceompletior coes heve 2 lot to do with
ite I had better admit right now that I don't kicow exzctly the

nethoc cof corpletiorn in these wells vayond parforeting the sands,

Q I believe on direct veou did irler that it was & difference

+

in sand that caused it rather thar covpletion practica.s I just §
want to peint cut and esi ven 39 o seclogist i vou didn's think
that the completion practice might have hat a2 lot to do wita it?

A Yes, T am sure it would. I azlso mafarrei Lo Salge 3-3

which alsc “:as sard ard rwicrolcg d2valopment, but wilca ia tight,

23t on that well?

A,
o
»
»
o]
S
g

A T cant't say fer sure, but apparently not.

¢ In other words, apparertly Sritisn Amarican relled on a
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A Apparently they did.

PP See S

@ Is it not true that there have bean a nurlter of wells ir
the San Juan Basin on which pipe was not set becausme of poer drill
|ster test and yet future development has proved that area to be
productive?

A I'm not familiar with development awey frcm the Bisti Field
itself, but the statement that you make as regards in gerneral is
true, ?
Q@ I was referring particularly to another Gallup field, the |
Verde Gallup. You are not familiar with it at all?

A No, I am not.

Q Por your information, two wells were drilled ard plugged
and abandoned as dry holes due to poor drill stem test vefore the

first producer was found, What I am trying to point out, that with

that well with pipe set on it might have rmade a little oil well.

A Yes, it might.

C I'™m gure you are familiar with other fields other than |
Bisti. De yvou know of any field in which the sand condition, both [the
type of sand and the thickneas of the sand, does not vary from ona!
portion of the field to another? Let me reverse that. Do you
know of any field in which the sard is constart throughout in thick-

ness and characteristics?

A Constant is a relative word.

QX said thickness. A Oh, in thickness. |
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Tes,

A The constancy of the thickress of the zzand certainly de-
%pends on the manner in which the sand was isid down, on all marnner
Eﬂf geologic evente which would govern the thickness of that sand
iand the extents laterally,

« You woula aixpect sands in any field to vary in thickness for
two ziles away or three riles away? It is not unusual for sands
to vary just as they do irn Bisti?

A No. Sands may vary in constancy over a long area, but
others will do it ruch more rapidly.

Q I was never quite satisfied with the answer you gave lMr.
Campbell about the additional oil that you expected to recover by
the drilling of the Shell 22-9 and the 42-9, ¥would you tell rme
roughly how many feet, assuning nicrolog is correct entirely, how
rany feet of microlog difference vou have fror the Shell 42-9 to
the 32-9 in the bottom sands orly orn Exhibit 9-R7?

A You referring to the individual sards or the whole group?

3 The bottor sands, that is from your GD down,

A They are approximately the‘same in total thickness. ;

| Q How about in 42-9, how riary feet of sand do you show on
microlog below the CD sand? A  About four feet.

Q As a geologist, are you familiar with the estipated recoverfy

per acre foot from the Bisti Field?

A T used tn know the figure, but I can'’t recall it,
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T §~ A;MAMgc;iégilg, Qould you recorrernd that your company drill
— & well in the Bisti Field for four feet of pay?

. A Pour feet only, no.

X But if we asaure, and iet's make ar assurption right now,
if we assurme that the GC sand could bte drained across ar 80 acre

spacing, then in an appreciable period of time ther actually the

drilling of the Government 42-3 was drilled for only four feet of

send, was it not?
A If we make your assurption I can't 3ay yes to that bccauso‘
we didn't know how much GC sand we would fird., ve driiled it for
the productive sand that we would find in that location.
¢ But you drilled it for four feet now in the iower membars,
in the lower members now.
A Wa found an additicnal four feet of nicrolog pay.
; QU Sc as I said before, I believe then assuming the upper
noxbsr could have been drained on 20 acre spacing, you actually
then did drill that well and would expect the economics to show thaﬁ
the four feet of pay there would pay for the drilling of the well? .
A Based on your assumption that the 312-9 would drain com-
pletely and efficiently, that we would get nc additicnal oil froc
here. Actually I have to subtract about a foot from that four,

three feet.

MR, WIEDEKEHR: Thank you. That's all.

MR, GRENIER: Just one or two more questiors, Mr. Lindsay,
on behalfl of Southerm inion,
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§ How riany wells of the, I believe [t was the L57 it was

testified yesterday, have been drilled %o Jdate, nave vou exarined

logs on or informed yourself atout, substantiaily all or just a

amall percentage?

A 1 should count these before T core - ners because I al-

ways get asked this.

¢ Would it be about half?
A VWell, I would say that it is somewhat less than half,

Q Approximately 80 to 90 then would be something in the range
that you looked at in sore degree of detail?

A Yes,.

Q VWere most of those wells along the

I ¥, e

ms-~galled fairway or ware
they along the flanks or were they spread in a fairly representative
fashion?

A The greater part of ther would be ir the, would be along the
fairwey, it's been called Route 66, although there is a fair

scattering across the entire trend. |

|
Q What proportion of those wells which you have cxamined lpgs%
on exhibited sand, pay sand in the upper member? I believe thatts |

the one you referred to here generally as the GC sand, is that

correct?

A That is correct., A good rnajority of ther exhibited pay in

the GC interval. |

Q In the fairway area would it be correct tc state that




gutstantially all exhibited this?

A Not entirely. Mgny of ther even ir the falrway were better
developed in the lower, what we call the GU sand group than in the
GC, but certainly most of them along the central prart of the trend
did exhibit better GC qualities than GD.

<% Approximately what proportion or percentage, if you can
give it to us that way, of these wells that you have examined 4did
exhibit sorme microlog separation in the lower sands?

A By lower, do you near -~ !

4 I'm refearring to the GD on dcwn, |

A It would be a horseback guess, roughly three-guarters,
posaibly a little more.

4 ¥YWould you have any figure that you can give us as to
approximately what the developrient was there? Was it about the
sare, three or four feet, that we were discussing in your Just
preceding cross examination by Mr., Wiedekehr, would that be fairlyj
typical?

A It varies frox several feet of sand, perhaps ter or rore, ?

to nothing.

down to these lower sands would have approximstely 75% chance then

1 gether, based on the wells that you have seen, af hitting some-

thing which might vary from sero tc ten, is that correct?

to aands axhibiting wicrolog separation?

a»
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X 8o that any given well which was drilled here ard taken on |

1
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| Q Yes.
i A That would depend on which part of the field you are in,

in some porticns of the fleld you right have a greater percertage
than in the other, but if you are including the GD sand, I probably
should have raised ny eastimate to mere then 75, but that wight be

a fair figurse.

| < Now, then, going below the GD, what would the percentage of
!

‘wells be that exhibited arything below the GD level?

A Vell, if the sands exhibit ricrolog separatior they're lesﬁ
thar S0%,

Q So that whenever a well was taker down below that either
on 80 or 40 acre spacing, you would have somewhat less than a 50%
chance of hitting anything there, is tnat correct?

A I think vou would. Well, arything, you wmay hit sands which
might produce a considerable amount of oil on being fractured, but'
for hitting sands which you would run a nicrolog and find separa-
tion dowr there, I would say you would have less than a 50% chence{

Q You would have a less tharn 50% chance if you based it only%

on microlog separation, but you might have more than that if you

bazed it on what actual production history is showr in the absence

iof micrnlor senaration, as for ever
nloo naratd ar fa

whieh you were discussing a few moments ago?

A TYes, I think that is correct.

. s ' o
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having abcut & 509 chance of hitting anything at all, if T under-
stand your testiionjy.

A 1 think you would have rorw than 50% chance of hitting
sands which are capable of production but less thar 50% chance cf
finding sands which show wicrolcg separatiorn.

% In your opinicn would the additioral sands that you would

find down there, disregarding the upper strata, be of sufficient
likely productivity to justify the drilling of a well?

A I thirk that the lower sands by themselves probably in

that alone,

Q@ Would you have any estimate that you could give us, o>
have you formed any opiniocn abcut this as to what portion of the
total reserves in the field are to be fourd in the area below the

GD level?

give you any figure.

MR. GRENIER: That's all. Thark vou,

MR, PORTER: Mr. White,

MR, WHITE: gr. Wade has ore guestior. All of mine have
beer precvty woil coversd,

MR, PORTER: Mr, Wade.

By MR, WADE:

most parts of the field would rot justify drilling a well just for

A I have not formulated an opinion to the point where I could
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&ou referred tc eight sands I teliave, ia that right?

8 Yeaa.

Q¢ Actuslly you were referring to eight indications of ricro-
log separation, were you not?

A well, the microlog is in fair agreement with ths SP, ard

I would say that both the uicroicg ard the SF suggest that there

jgre eight sands,

~

& Eight separate sards?

A By that I mean that aight sand layeré showing microleog pay
were penetrated in that well which are separated by interbedded
ahalss, silt stone,

¢ You referred to your black btars which are an indication of
ﬁicroleg geparation alrost uniforrily in your testimony as sands.

Do you consider that those, each of those black bars is ar indica-

ition of a separate sand on each of these exhibita?

4 Actually my black bars tend to generalize on the real num-~

ber of discrete sand layers within any microlog separation interval+
!

I have attempted to stress that I consider ther to be very thinly

i
i

intertedded sands for the rnost part as seen cnthe cores and as

evidenced by the 5P in many wells and as evidenced by the very, verL

i
i

'irrsgular perrieability profils, '
!

;
‘ ¢ VWell, in your rerferences to sards and the black bars, againi

using that nowenclature in this Southerr Unior well that has been ?

-




GLiBCUBBEA [i€I€, Luie ar; 1.0 sands in ﬁﬂan portién tngé were
opened, is that right?

A The SP shows there are aands.

¢ Wwell, then, the nomenclature that ycu vere using as regards

microlog separation does not necessarily rean that when you cell

ther sards that they are sands as such?

A I was perhsps zbbreviating sorewhat when I referred to them{
as sands.

G I didn't want to leave any corfusion with the Commission |
that you were indicating that all of these cross sections and the
lack of continuity shown thereon was the basis of sands, but rather
that they were drawn to show that there was lack of continuity
between microlog correlations only?

A Yes, the sands I referred to ir uy discussion of ry sections,
I reant to refer to the portions of the interval which show the
stippled patterr as being the sands which do show microlog separa-
tion.

Now, there are other =2ands cver sections which do not show
microlog separation, and they are sends and I say they are very
low permeability.

Q. If you elimirated this normenclature calling the bar sands |
and correlated on actual sands, the 3P curves, this discontinuity

or apparent dlacontinuity that is shown by correlation of micrologsé

LY - ¥ | P
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:fact I presented one at the last hearing which do show areas of

I have seen guite a few exhibits at this hearing which did
show that 13 true,

< Showing a continuity of sand, tut a discortinuity apparently

n

of microleg separation?
A A diacontinuity of the very permeable sands.
Mi., AADE: Thank you.
MR. PORTER: Anyone else nave a gquestion?
MR. DUTTON: Granville Dutton, Sur 0il, Dallsas.
By MR, DUTTOHN:

W Mr. Lindsay, to return for a nminute to the heterogeneous
variations of permeability 3in sands, would you say that your ex-
axiration reveals any systematic distribution of those hoterogenaoﬁs?

A Examination of cores?

¢ Of all information available tc you.

A A systematic distribution?

Q Systematic distributiocn.

A Yes, there are in this field certain trends that canr be
sesn if you ad up in each well the sun totai of all the farious

microlog pay intervals and plot them as isopacks; as a matter of

this field whichhave more net pay than other areas, and if you can

draw isopacks or it and get a trend, the trend does follou.generall&

the trend of the field itself., But I also wish to rake clear at
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I 4 v oswuw uoes not mean that all those separate thir layers

are all connected.

% Ther within a given core sanple, those that vou have intro-
duced in evidence here, would you say there is a-y systematic
veriastior ir the heterogenity ln those cores?

4 In these cores alone?

Q Yen.

A T would say it is quite irregular, sone of these sands in
this core are rmassive for perhepa a few incnes up and down ard
others are very smill streaks ¢f sand corpletely encased ir shale
material, and in these very irregularly distributed, finely inter-
Lcdd.d sands iﬁ many‘of those intervals why we ware unable to as-
tablish communication in our core analysis, That is core analycis
Fhowing gero probability, or pesrmeability, showed that they were not
hntcrcennccted and showing they are radically distributed.

{ The systematic distribution that you have described is

primarily one of weighing the permeability ir one and the porosity

n one and lumping that together and then you find with that

eighted arofagc gsome systematic distribution,is that correct?
A I think that there is some systermatic, well systematic,

there are trends of more pay in this field, yes.

¢ But within the individual core would it be correct to

escribe the parimotor as being randorly distributed?

4 Not entirelwv ra-dorly since this (g g beddsed forsation-it—is—
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certairly, certain qualities of sard follow very specific bedding
rlares, are cortajired within apecific strati
pernaps withinr a certalr stratigraphic interval you will find a

particular zype of sand intertedded a particular way and above and
belilovw you ray fird a dense shale and above that a massive sard, so

abovys that you may say there is sorme syatematic distribution within

a core,

. VWith vrespect to Shell Carson No. 5, could you tell me if
that 1s an oil well or z gas well in your estination?

A T have been inforred that is a gas well and that the oil
production that I think was referred to in the last hearing was
load oil. We nave no indication it was ar ¢il well,

& Would that explair one of these arcrallies that you thought
w&as presernt in the original hearing where you had oil production
above gas production or thought ycu had?

A The anomaly that I referred to and atterppted to stresa was
the aromaly between Gulf To-MNah-Bah Yavajo 1, which is a gas well

according to my information, and Shell Carson Unit 33-24 and Shell

Carson Unit 2, both of which are oil wells and upstructure from
'that Gulf weil. |
& And Carson %o, 5 dces not indicate any anomaly at this tice

is that correct?

a Ko, there i8 nc anoraly there. B !

G——Feu—have—testified-thatin you = I
L—Feu—Hh =2 =3
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ask this
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33 a questiorn. Is it your opinior that it is ecorcrically.

to develop on 4C acre spacing at this tire?
nell, I have not nade those calculatiors rvseif, but I~

oy fellow workers at Shell thst it is (heir cpinier that

is prefitable developrsnts

Are these fellow workers urder your suprervision?
Koo
Or do they just give you the sdvice?

We give asach cther advice.

They are not wecrkers

Lﬂupervision.

% Your classification is exploitation engineer, do

under ®my !

you ever

indulze in economic analysis?

J 3

A I have from tire to tire at Siell, but generally the

conotics are in the province c¢f the Heservoir Engineering Depart-

ent, and, let me clear aomething vp. Shellt's Froduction Depart-

srt, there ig the Mechanical Engireerirg Pepertrent and the Ex-

{

#sloitation Ergireering Dapartrent. WWithirn Expleitation Engineering

t
here are three gpecialties, lLeing Peservoir Engineering, Petrophy- §
ics end Productier Ceolapgy, 2and we 211 try to faniliarize curselvesi

|
l»retty ruch with all three fields, but we have one specialty and i
i : i
§ 1
#ine is production geclcgy, sc is therefore nct zy responsibilityi
' iﬁ

o make econcric calculations,

ey — PR U U, JVERS S
irren your uweduvinony tocigo:z

. spacirg




-+ 36

L

-

econor.ics.

A I try to 1limit ny opinions to wnat the geclogy aione shows,
I don't trv to calculate in terrms of dollars what we are going to
get here or there or even in bharrels of cil., Butmerely I try

tc the test of my efforta to determine the nature of the geology of
this field erd then as for the economics, that is a ratter of the
company policy, %
d In arswer to one of lr, Canpbell's questicns, I believe youi
indicated that you did not consider it econorically feasible to driil
on lsss than &40 acre spacing, was I correct in your staterent? :
A You are referring to the firsat hearing?

& No, I'a talking abou:t the croess exanination by Mr. Campbell :
woday .

& T cannot recall that question.

& Then I will ask it. Is it your opiniocn that if this field
Lore developed on 2C acres it would recover rore oil thar if
Pevelsped on 1L07?

32 It is my cpirion that you would recover vore oil, |

Then would it be your recorrendstion tc develcep it or 207
£ Yot until our reservoir enginesrs had r.ade an economic
pralysis of that situatien,

i
| ¥R, DUTTON: Thank you.

¥, DPCETEP: ¥pr., Xutter,

]
By ME. IUTTE:
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« & Ve jusl & couple of questions here. ilr. ldvcagsy, has
any aaalysie veern nade ¢f any cores or in any ctner canner to
deter.ine vletier any vertical ceirunication zxiasts betwesr these
Yar-ous sand wodles, or witain rthese various sand bodiass, for that
wabiary

A Qur core analysis has been limited to one sample per foot,
ard we have not, to ny lLnowledge, in the lak rade any effort to
establish vertical communication between individual sands as far aﬁ

|
permeabilicy measurements go. ‘

4 wWell, now,have ycu rade laboratery anazlysis, or has a labor-
atory analysis beer pade, I should say, of these 8ilt stones and
shales to determine whether they are permeable either horizontall‘_vg
or vertically?

A The analiyaes, for exarple, in Sheil 24-1%5 A are shown on
the petrophysical chart and we have thersfore made numerous moasure;
ronts of the silt stones and shales which dc show szero permeabilitf.

Q Laterally? A Laterally.

|
Q@ But nc arnalysis has been rade on vertical permeability? ;
A Rot to m& knowledge. ‘

j
Q Mr. Lindsay, I can understand why a cowpany cight perforats
|

where no microlog separ:sticn was evident, These cross sections

indicate a lot of perforations ir many wells, vut 1 can't understanb

I
why & company wouldn't perforsate where the separation did exist, ‘
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instar ces,

well Uiatl we mighw arill, i weould reccrwerd nerforatirg all of the
ticrelep pry irtervals, 211 of then ircluding 2 ¢ in addition the
tattar Jeveloped sands {ror the SF that didn't show uicrolog.
Right off-heid I can't think of & resscr why cne would not wart to
perforate 1:icrclog psy rones, sssurine that those sards were not !
water bearing.
¢ I note or. yeur Zxizivit OF, Carser Unit 14-11 has soune |
microlog separaticn which: hasn't been perfcrated, I just wonder
about that,

A Y don't knew the reasor for that, I would have recormended
that we perforats the whole thning, I rean the whole microlog pay.
There iray be a discreparcy ir dept!y regsurement which was not
corrected when this section was drawrn, but I don't knew if there is,

¢ 4ir. Lindsay, you corrected sevaral of tie exiilbits while
you ware to:tifying. Are taere a:;y cther errors in these exhlbits
or have they been checked to see if taere ars errors?

A They have been cnarked. I nave corrected those errors
that I have been able to find,

§ Tais process of checkin;, have you deterrined in your own
mind that you feel that these exhibits are correct as they are now

with the corrections that you made on them?

A Thev are tn the hegtr rn{ rvv kmewla? - ..

i
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Ve, Lindagr. 2re the G0 sznds 2nd tha I 3ands, as vou
Fds-tify ther, the sga~a gands which the Applicants refer to as the
top two a~1 the mozt prolific sands?

A T think that thev are. They have a different norenclature.!

Yeu vere prosent at the hearing yesterday, of course?

£

.”’L YQS . i
1 You heard continuous raference Lo the Lop two sands wiich

were refarraed %o as the wost mrolific 8sauncs?

A Yes. i
3 From whaich twc witnessas testilisd that they felt aither

-~ i Y . s s .
25% or semething irn excess of 9859 »f all the 2il in the 3isti-

Lower dallup oil pool 1ies?
T Mow I wounld like to ¥row LF vou egrse with this estimate

as to the distribution of the reserves throuzh the variocus sands?

A Well, T believe that this is weighting the uppser sands
rather heavily. I think that the 95% figure is probably lower than

95%. I would say that there is apparently, in ny opinion there is

more o0il in the lower sands compared to the urper sands than in

cther opinions.

|
¢ Ir yoﬁ were asked to make an estinate tc correct this figu4e,

what would you think would make a closer approximation of ths -




distribution of the o0il?

T wou Tstly hard pressed to

<

you feel the distribution is.

figure would be more properiy vlacea?
A dell, I would 3ay that &s au opini

the order of 75 to B0%.

which you have no knowledge in between.

statement?

discontinuity, I make every offort to corre

of which you core a very, very smell area coupared tc the distance

between the two wells and the wide variations of permeability of

Jo you agree with this

4 This -pproach certainly has limitations. Itfs an inter-

L, e Provlisa, nas & 1ot of geology, it's the best wethod that

I know of doing that of geologically looking for comeunication or

give a figure, but I

should think that I believe that our reservoir engireer has rade

an estimate ard I would hate to give one different frosm his,

I understand tuere are meny factors

or: it would be rore on

ne felt that correlation between micrclog pay was ar axtrenely

hazardous way of attempting to establish either the preserce or

{
i
)
H
!

!
1

1

B ¢

1

late picroliog pav Lnoughj
i

I would like to krow from your geclogical exsmination what

fror the engineer stindpeint that coume to bear upon these and modify

them; strictly from the geclogical standpoint where do you feel thié

w Tharnxk you, ir. Lindsay. Testerday lir. Lewis testified that,

tne absence of communication between wells due tc wary factors, one

;
i
i
i
'
]
}
|




rurication you would see s pressure drop or 2 pr

j I think whara thaw Y2- 0 (i Tcisue oviduiglra&pnle positior.,

where one exists in one well and does not eéx- 3t in the next well,

I think 4t i= =2 reascnable in

tsrpretation that sonewhers betweer

planss mmat decrease sufficiertly in perneabillity tiat it does not
reach the other well, and therelore thare (s i coumunication,
effective comminication batween those Swo wells in

val. That's the bhest way I krow how e de iz,

o You woold agroe that actual coruunicatior w2sts conducted

hetwenn Lo wzlls wo:ll Ba rors coneluslive nrecl of the

NS e

existence

or non-existaencs of communicatio: rether tagr an interarative
coerrelation of micralor pavs?

a1 Lnink resally che twe anicoaciies L fonjunctlon night

v

give you pore of an arswer, tut T baicx Laat yor ave T2, 27 thet

it 18 more informatives if yoi conduect vour gressurs tests ian in-
dividual sands rather thar a3 {: the entire intarval oper to the

well. I think ir many cases some® sani: L v

cate and show yosu pressur2 co.municatior where mary others do not

go through, but the affect of thosa as

Ce

voir sxperts, is that where there is even a2 sligut amourt of cor-

pressure irterference

petween two wells which does rnot rean that ail the sands are cormun

cated between those twe wells.,

o~
Ak
.

2 pay go throag: and communi-

1 understacd frowm our reser-

235

those two wells tnis sand wahich is confined betwsen certain bedding

» |
tnat sand inter-

j
i
)
i
f
|
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'Lhat have been conducted with refererce to this ponl, hut in
‘general if they are conducted under ideal conditions and as you Bay

vie will assume they are conducted for each interval.

A Yos,

Q& This wculd be considerably more conclusive method of deter-
zining communication between the wells than would correlation of
wicrolog pays, wouldn't it? & 1 tnink it would be,
Q (Interruptirg; Thank you.

A (Continuing}! ~~ cornclusive,

Q¢ If you have further expiwsation i didn't r.ean to cut you off.

A That's all right. I think that the two really together

%ould probably give you more inlormatiou if you do test isolated

~ ¥Which are borne out by microleg separatior. Is =y understanding

Lands, but of course I have coniined ny investigation to purely
he geological approacn. %
MR, COOLEY: Thank youe.

I‘.R. PORTER: gr. Utaz.

lﬁyw

Q Mr., Lindsay, I'm sure by now that vou are aware that thare

pré¢ & number of perforations shown on your cross soetion exhibits

Correct that those perforations were made on the basis of the

P curve alone? & They were,

-

2 Then, let's refer to your cross section OF, Exnibit 11-R,

for a rminute. The perforations below your GD sands or Covernment

-

DEARNLEY . ME1ER & ASSOCIATES
INCCRPORATED
E ~aA HrsLeTIRg

=z NEw Mz>.ZO

5.-3E46




Liu-10 thch do ro%t show ricroleg sepafatior, can yo2u state whet ..
or not. those perforations are still in that well?

t To the test cof ny knowledrge thev rre.

Q Let's enlarge it to all of vour exhibits. Are all of the
perforations shown on your exhibits still orern in the well bore
as far as you know?

A As far as I know theéy are urless there are any cages thai
I am not aware of where it l.as been indicated that the wall has
bsen plugged back above those; otherwige, I would assume they are ?
open.

Q Getting back to vour Shell 44-10, car vou state whethsr or
net the lower perforations below vour GD sandes produce oil in that
well?

A I can't say conclusively that they do because I don't thin?
they have bteen tested separately.

Q Can you state that any of these perforations shown on youri
exhidbits, which do not show microlog separations, proauce oil?

A On one of my cross sections st the previocus hearing we sihowed
Shell Carson Unit 2 whiech showed perforationa in ar interval of no
micrelog separation, and that is an oil well, it is noct a very

good 01l well, but it does produce oil from only verforatlions

opposita no microlog pay, and then this Southerr Union wall on

i
i

Geetiszsn ZL zzpears to tigve terfoTatin-z oarly copnsite & send inter-

V)

3l witrrriit 3l - > r Al X "‘ sz +




which do show rmicrolog seraration nave not been perforated.
Q That turned out to L@ a pretty rood well then, didn't it”
A Sure.

« So unicrolog separation alcre is rot. {ndicative of whether
a well will produce or not, is it?

A No, it is not,

%@ I believa that it is your contentior tnat tiere are quite
& nucber of isolated sard 12nses in this reservoir which are com-
Pletely separated from cther sand lenses., Ar: I correct in your |
analysis?
A It is again the prodble= of nomenclature. The sands in,
I would say, probably most of taese cases do go tarough to other ,
wells, but those adjacent wells don't show microleg separatior and
therefore I think that the communication betwssn those wells would
be very poor inasmuch as the npore permeable sands lose their per-
eability going between the wells until somewhere hetween this well}
d that well the permeability has drepped tc s0 lew & figure,
probably in the tenth of a millidarcy or less range.
Therefors, I}conclude that there is poor communication, if any,

between thoge wells,

¢ Have you, or do you krow cf any pressure tasts, gravits

R O i

tests that have been rade as between Lhese irndividual sand lenses?

4 T don'*t ¥now of anv hetweer irdiwidual sand lenses,

5 _Wenld th




Shad éomplot- sesparation?
A I think that would be a good app:oach.
T Vut you don't know Lhat that has ever ueer Gone’?

A Not to my knowledpe.

Q Just ore other gqueatior, Mainly cut of curiosity, if these

sand lenses are completely separated, how do ycu account for the

0il being there in the first place?

A VWell, we are getting back %o this probler of geologlc tire.
I was asiked that question at the last hsarinsg ard T stated that I
thought some part of the oil was indigenous, but thai rost of it

Ligratcd in the Gallup sands fror: sn outside source, and I would

ay that the vast majority of it hss migrated into the Gallup !

ands.
The Gallup sands, if you loox atv thexn ir shelr environwent,
e a series of relatively thir sands interbedded with and entirely

ncased in a vast section of shale, the mancous sihale, wirich I belidve

i
i
|

is cornsidered to be a good reservoir rock. And I wouid say that

1
i

in my opirion the mancouvs shale is probably the scurce of virtually;

Bll the Bisti oil, and of course when these sands were laid down

1
i

why they were not tightly cemented like they ars now. They had 1
|
ptreals of Tairly relativelv clean sand which had very little clay

t
i

En them, and other porticns which did have a gocd deal of elay whicﬁ

- . L} — .- - PR - !
culd acoount, wold hHe enragertad ko vhe ghnle-nt of tha sands irn
atarzl diractisca, 334 tha mezmesvwe abhalas af thot time g8 3T wWag oo
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and clay which was gradually cormpacted, ard in that wud and clay °
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would say froa tus 1

(5

al g &
01l was generated ard rncore or less saueezad oun of the saeles irte

the sands,

Irn cther words, as oll is generatad i~ shales and shales are
corpacted, they become tighter and the oll tries to escape and

£4rd sorie escanes into the sends ard becomes concentratsd into

@

W
the sands, Then, of course, the sadlncnts are buried rather

deeply and at some tirme, at sore geologic tire, cther changes take .
place, circulation of ground waters which deposit cementing meterial,
much of it probably a result of the calcareosus rermains of the ‘
various fossils which are right in the sands themselves, and that
changes the qu~lity »f the sands, it changes the naturs of the

ganc, they becore differentially cerertad and the oil which re-

rains in these streaks ard stringers of perueable sand becomes

trapred, That is my corcept cf hnw the oil got into these sands
and why it cantt get cut until you pernetrz . {t with s well, g
MR PCRTER: ¥r. Grenier,

By MR, GREWIEF;

% Just e courle of questcre thet have core tn rind in the

course ¢f the cross exarinaticrn by ctlrer rertices, TReforring to

yeur Exhibit 11-R, T telieve it was Irdicated 3= vzour Chell Carson
irit 1L-22 well th WETS sore eisr! “iff-rert -~F-~rolcr- separating
5 DegarNLEY L 0 g SETL LT
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Al

é;“;uavdib viere wnere positive separation was showr, is that corre.t
A That's correct,

Mt mernawm &~ &L o
— o RS s .

g ovar 59 the rext ~ne o the left, and the Shell Gov-
ernpent L4-1C, 1is that ber correctly shown there as being a con~
tiruous peositive =icrolog separatior throughout that interval which

you have stiprled ir that well?

L Yes, it is. I car't recall the log itself. I looked at
quite a few, but I would assume that the microiog did indicate a
so0lid interval of senaration.

¢ Xow, running through that solid interval 1 see tha* you have
some four non-permeable streaks which appear to pass right through
it, two of ther at least going on a couple of wells on further to tge
left o the exhibit, isn't that correct?

L TYes.

¢ VWhat was vour basis for determining that those were still
impermeable lenaes, or whatever, when you had positive microlcg
separation throughout the full interval? 2
A Tha basie for the shale beds separating the sands was the %

SP curve of electric log.

Q The microlog separatiorn did not indicate that discontinuityl?
|
A Not in this well,

2 I gather that vou think that these, taking agair the eighr

serarate sards over there in lik-l1l, that some of thern pinch out




|

¥

A

Q

iikely to gssume that sore or all of ths ron-permeable intervals

vould pirch out hefore they got over to the next wells?

A reseensghls qusstlon, and I think ir zany cases the non-

pernesable streasks do pirch out as I show sore here which do, Shell
Goverrment 14-10, and toward the center of the same section has a
solid sand interval, and on the cther s8ide of it is a shale which

is approaching that, but which pinches out before it gets to ik,

ticular well that sand appears fros the electric log to be fairly

sand is in the rajority. Looking at the fiald sz a whole, the
sands are in the minority and I find it easier to visualize thin
sands pirching out intco shale rather than the shsles pinching out

into sands.

N

The reason why I interpret it that wav is because in that par—;

|

continuoua sand and the shale is a very thin body and therefore the

But within these areas, not taking the sntire depth of the

well, you do have certain intervals which are predominantly sand?

A TYes,

Q¢ ¥With minor stringers within ther?

A Yeos,

Q With the same line of ftasoning, those would be more apt %o
pinch out? ' A Yes, they would.

Q Thank you.

A T wasn't quite through. I attempt to correlate all the

i

|

b

i
4

n

t 4 dp, but 3£ thov ars nat 25 Lhe agre

§
—




‘ 243

interval, than I interprctwfhose ;;nds a;”n;;‘gging comm;niééi;d.
MR, PORTER: My watch shows it is rnoontirme,
¥R, GRENTER: We are going to have to leava to catch one
cf the plares. May I say that Southerr Urion supports the Appli-
cants in this case for 80 acre spacing. It doas 8o primarily
on the grcund, even after the testirony it is solidly confuaing and

irreconcilieble, the rost you car get to fror that situation is a
condition where we don't kriow vet, we carnot rrove conclusively
what the conditicns are in this reservoir, that you cannot undrill E
a well once it is drilled.

It?s always easier to drill one that you haven?™ drilled bafove,
but you can never undrill cne, and particularly irn the light of
the low takes which have been adverted to in the testirony in this
case of oil from this pool, ac this time this is hardly the time
to be pushing people, as it was irdicated irn Mr. Brirkley's testirmony
yesterday, into a LO acre development pattern as opposed to the
20 on which most of the field has been developed to date. %
MR SETH: T3 Mr, Wiedskehr going toc leave too?
MR, GRENIER: VYes,

i
i
MR. SETH: Ve were going to call ¥Mr. Wiedekehr as & witnessi
since he has given statements from the floor. The only thinz we |

wanted was the cumulative productiorn fror the well that 1is under §

productioh. If he would give that.

MR. WIEDEKEHR: I don't have that available. We will be




i
P

Does anyore else have a question of Mr. Lindsay? The witrness may be

i INN

glad to furnish it. It has been very small. It has been 2CC barrsls
a day:

MR, SETH: iHow did you measure?
MR, WIEDEKEHR: After swab test, after load oil has re-
covered,

MR, SETH: What sbout your practice on core samples?

MR, WIEDEKEHR: Yes, every foot, and you can have that

too if you would like to have it. If you will drop rme a little

note I*1l aend vou all the information I can on it.

MR, SETH: I think that will do it.

MR, PORTER: I realize that these plane connections are

difficult to make, so if someore else would like to rake a statemenﬁ.

MR, WOOD: A. W, Wood, from Monsanto Chemical Company.

Monsanto wants to express concurrence with the proponents of 80 acre

spacing and reiterate its requests made at the original hearing,

that the Comnmission grant temporary BC acre svacing in the Bisti-

lower Gallup Pool. |

MR. PORTER: The meeting will recess until one-thirty.

(Recess. ) | 5

MR, PORTER: The meeting will come %o order, please.

excused.

(Witness excused, )

8r your exnibits?

DEARNLEY - MEg® & ASsToia~is
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By MR, SETH};

3 Would you expect that the drainage radius in areas that
showsd no ricrolog separation would be smaller than in areas that
did irdicate a microlog separation? ;

A Yes, I would expect them to be smaller,

i MR, SETH: I helieve that's all.

0 Yow, referrin

& to the exhibits, were these exnhibits prepared

i

under your direction or supervision? & They were.

BR, SETH: We would like te offer at this time Shell's
Exutbits 1-R through 13-R, ircluding letters A through H under
LR,

MR, PORTEE: 1Is there any objection tc the admission of
these exhibits? They will be admitted.

M, SETH: I call Mr. Methven.

NORBERT METHVEN

called as a2 witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

By HR, SETH} i

[

g Would you state your name, please. i'r, Methver, and your

DegarNiEY 3
.
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A My name is Norbert ¥, Methven, I'm & reservoir erginesr
Wwith Shell 0il Company, staiionsd ir Farmington, New Mexico.

MR, PORTER: Just g winunte, Mr., Coclev. Mr. Cocley says
that the witnese was not swoi'n.

A I was sworn with Mr, Lindsay.

MR, COCLEY: 7You were both aworr at the same tire?
A Yes, sir.

MR. SETH: e was sworn with Mr., Lindsay.
Q What type of work are you doing in Farnington?
A I am a reservoir engineer, doing engineering work primarily
in tre Bisti Field.
Q During the course of that work you have becoﬁe faniliar

lWwith the reservoir characteristics of the Bisti Pield, have you?

A Yes, I have.

ct
C

3 What reservoir engineering dats do you nave that ralatss
the geological infeormation that Mr. Lindsay has presented this
morning?

A Well, there is considerable reservoir data which supports
this gcelogic concept of irregularities and discontinuitiez. One
of these is the apparent absence of vertical communication, and I

Ao b L e

think most, at least Shell uses, for instance in iheii Stmpleticne

they use a method of fracting --

q (Interrupting) Well, in your fract nethods do you recogniz§

i
|




] it

and take into consideration the fact that there is no vertical

e, gﬁaarmeability, there is no effective vertical permeability?
é A That's right.
g Q¢ If so, how do you do that?
| A Well, we take that into account, and in order to assure

urselves of fracting each individual sand, remembering that there

[ &ro various perrneabilities of these sanda, cor the permeablility

aries, we use a method wherein you use rubber balls in the fract-

| : Lng process, What you do is cormence vour fract job and in aasancei
ou will then fract the higher permeable zones, and then you use the

[ubbcr balls, you {loat the rubber balls ard those go into the holes
here the velocity of the fracting fiuid is greatest and plug those

pff and the fluid is diverted to the zore of lesser permeabllity.

Hot only does 3hell do it, but I have been informed that ather

pperators do likewise. Now, if you felt that you had vertical

Fermnability, you wouldn't be concerned about somethirg like that.
fou vwouldnt't need it,
Q What other reservoir characteristics relate to the dis-

continuity?

i
H

, A Yell, the presence of gas in a lover zone which is structurTlo
1y lower than the presence of oil in an upper sand would indicate |
|lack of vertical communication., Now, in view of the fact, as our |

geoiogist testified, that the oil was put in there in geologic f
{

- time, surely this separation or migratior would have occurred, but
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In any event tnis was UepPLCLed 1n SINCLALI '8 SAGLULLL Li-i and
2-R as presented yesterday where they showed oil cccurring above
the gas. Now if they had verticai communicalion or perneabllity,
[urely that gas would have rigrated up and the oll down.

i Now, have you in your reservoir studies, have you made a
purvey or paid special attention to the pressure picture in the
Field? Could you give us any over-all aralysis or estimate orn
the pressure picture?

A Yes. There are large differencsess, large pressure differ-
lannces, at adjacent well locations. ¥Wow, this occurs sspecially

helow bubble point.

i Can you point out or do vou have ap example? A
i

A Yes, I have some. ¢Cne of these oxamples is in the British

American propertias in 3ection 28, Township 26 Horth, Range 13 West;

The well that I am going to refer to firat ig Douthit B-2 in this

case, In the month of October, 1956, this well had a static pres- |

sure of 760 PSI, Here is a case of a very low pressure, and it ia
British American Douthit B-4 in Section 27, Township 26 WNorth,

Range 13 West had a pressure of 924 during the same month.

same Britishk American Douthit B-4 had a value of 6Cl in April of !

1957, while Douthit B-5 had a pressure in the same nonth of 1326,

~

< Does this pressure show a pretty irregular arrangement

¥ 3 nr 4
a

tern to it? i

[}
f

therse zny sort ¢ pa

Anothar one in this same area was taken as of a later date, thi




examples down here in for instance Arerada HNo-Des-Pah No. 1 in

Section 8 of Township 25 North, Range 12 Yest,

Now, in April of 1957 that well had a static pressure of 1292,

while the well irmediately south of that which is in Section 17,
Township 25 Horth, Range 12 West, Sunray Federal B-~l hgd a pressure
of 441 during the same month. Pressure data in general throughout
the field exhibits those irregulsrities. Upca attsmpting to say
make an isobaric mep of the [ield, why you run into those differ-
ences, very, very great differences in pressure. Just in general
the pressurs data is scrambled up ard certainly hicghly indicative
of pocor communication.

Q That shows irregularity would more or less confirm the
geological data that was put in by Mr, Lindsay?

A Yes, sir, it would ba.

QR I believe you were here, or did you hear the %estimony
concerning interference tests conducted in the vicinity of the
pilot test area? What does arn interference test of that character€
show?

A Vell, an interference test as such'ahows pressure communi-
cation only, and it does not necessarily show the ascunt, or does

not give you a rmeasure of drainage efficiency.

Q Why isnft pressure compunication alone a cessure of drainag

4 There is no apparent pattern. I think there's some other

D

N

L9

+efficiency?
i

i
i

i
1
i i
i
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A Well, one thing ia';E;;;wyou‘hivo'i;éiated sands, why you

256

would not be measuring, for instarce if ynu reasured ~ well here and

a well there, and if you had an isolated sand why you wouldn't

necessarily rmeasure the pressure or the interference,

@ Does the degree of pressure at the particular time have

any significance?

that

A It has s vory definite significarnce.
Q What is that?
A Well, pressure comrunication early in the life of a field

is undersaturated, is a function of the time and the com-

pressiltility of the fluild at that time. Now, wher you are above

the bubhle point, the compressibility, I mean above the bubbls point

medans you have underssturated fluids, it weans fluid and the com-

pressibility of a fluid is very small. 30 when you have a certair

pressure in say a vessel filled with fluid arnd you take a drop out;

the pressure changes very greatly, but if you have a case where you

have this vessel filled with some gas and you take & drop of gas ou

then the pressure effect is very slight because the pressure of the

fluid, or rather the compressibility of the fluid, is very slight

as compared to gal.

Therefore, wher. you take an interferance test when you are

above the bubble point in the undersaturated region, then you have

quite a nressure erfect, but not very much or not néhessarily very

s s o b
AU

£1uid communication.

T

a,




. 23}

- oo

N v wady DL, 4t WOuUld be relggively ea;fmio s;;;méf;;;u;e
commurication in an area where the pressures arsz above the bubble
peint? A Yes, it is.

L That wouléd hold whether ths pressures were ctbtained artifi-
cially or were naturally occurring, is that true?

A TYes, Ard the difference of say the pressure comruricetion
from say above the bubble point to sore place below the butble
point can arcurt to say a hundred tiree as much as the same amount;
of, that the tire to detect that pressure difference would be say E

one hundred tires.
{ Are there areas in the fieid that are presently below the

bubble pcint? :
&L There are, y=s, 1 iust cited a faw pressure cases that werﬁ.
% I don't believe vou told us what the tubble point was,

what is 1t?

L It's in the region of, well, in the original hearing it uas%
stated as 1207 P31, |
Q Yow, you have indicated that there can be instances of
presgure communication, but that will not show drainage efficiency
ané will not show the complete drainage picture, Can you refer to
any of the exhibits that are presently posted and show us an oxamplr

where tuere may ve pressure copmunication through a particular zone

while othears thére is no commurication indicated?

2 There are, of course, quite a few of them. I think on cur
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Exhibit 13-R, British Awerican Douthit-3~13, you cgﬁ seé that as
you check the communication betwsen this well ard this well, you
could very well have it or you could possibly have it any way
vhrough there, but it dosan't tell you what's happening to this
sand in here, this separate sand in here.

« Then if interference tests were conducted, using those two
wells, it could posaibly show pressure communication and it would

be much sasier to show it if it were above the bubble point, but

3t1]ll we wouldn't have a very good picture on the drainage situa-
tien? §
A No, it certainly wouldn't tell you anything about what the
drainsge situation was of that sand, There's a lot of examples
like that., (1, we can pick say this well right here, this i3
Government 22-9 as depicted on KL or our Exhibit 9-R, there's a
stringer here that you couldn't tell what the erfect was bLy measur-i
ing the pressures in nere or here as far as drairage is concerned, |
You could very well have press..s cormunication there, but you coul?h’t
tell what is happening there, |
Q¢ The pressures taken in the well bore generally are not se-

lective of any perticular sand, they just measure tae total over-al}

pressure?

A That is the conventional way of neasuring pressures, and

it is only very occasionally does somebody try To isolave tne sard




LS

% Wwhat are the twc tethuds used Lo try to dets:iwire d* ‘rage

A Of course, interfererce 18 good, assuming vyou have homo-
geneocus sands and you are reasuring those sands irn particular. How-
ever, say & material balarce calculatior can give you ar idea of
what the drainage efficiency wigat be or arn extrapolation of pressure
and or production Jecline trerds. f

& Considering where we are in the life of the Bisti Field, %
do you believe that it is, you could apply either cre cf those twci
methods?

& Certainly not now. For ons thing, say the riaterial balnncé
is based on pressure perforrance &3 we :ave already stated that |
the nressure perforemaince is8 very erratic ard as a consequercs the
reliability of any material balance at this stige would be very,
very poor.

Q You heard Mr., Lewis testify, and if I wnderstand it correcgly.
you recc.nized that method of computation as being a method used
g;horally, is that correct? A Oh, yes., 1It's --

Q& (Interrupting) But you would not feel that it should be
appliod to the Bisti Pool at the present time, is thét right?

4 No, his was based on purely a text book example, and a
perfoct reservoir, and I'm sure this is anything but that, plus th1

fact that your pressures indicate tne saue,

Q T s 3 » =, &~ 1_} ja




ifield that 1o thipk t:’, )JLCCJ]f‘a}}"lj the ~aleroal Lalace
| alcwciiiorn in order to extrapulate from ycuar preduction data?

A Yell, 2n order tc give you ary messure of workable accuracy,
you should be say a third oF the 1if2 or laver o the reservoir,

7 How, freom what ycu krow about the Bisti Field, do you think
that cao heppen ir the next {ive yaars, say, or three vears cr

vhat, do you have ary basis for estirating tat?

& 1 think it coculd happern, certainly not within three years,

and possibly not until five years. i

& Then it's going to be down the line a ways before you
start using those particular methods f'cr thelr drairage efficlency?

A Yes, it will.

« INow, consider just & delay of say ¢ year or the drilling
of 4C acre locations, how will that affect corpletions, assuping
that you had to arill on 8C acre lecations now and walted a year
to drill on 4L0's, what effect, il any, will they rave on the drill#
ing of thase infrill wells, a year or sone such order from now?

A Well, in view of a certain degree of pressure comxunication,
why these sends hhgt nay occur from one well to the next would be,
at least their pressure uaulé Le lower ard thus that would be in
some of the sands. However, other sands would have initial reservdir

pressures, 8o in the process of drilling wells through partially

depleted sands as compared to virgin sards, why vou have a lot of

[ 3 Y b PEL Ay

g f these are

say mudding up of the
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lower prassure sand,

3 Does that comprlication ardss by razson of the fact that

l,“

there are areas of differsrt pressure within the sane well hore?

s

Dc you get rere r2d in s27e sections than cthers?
& Ty 511 reans, yes,
© Explair.

& Wwell, durirg the process of drilling the well, vou of cours;
carry & certain pud waight tc hold Teck the ferpstior., In this §
case you would have tc carry erough tc hold tack the rressure cf ;
the higher sones. The lover pressure zcnes would be nighly
susceptible to teking the filtrate out eof the rud itself.

¢ That would complicate the efficiercy ¢f your corpletion,
is that correct?

A By &ll rearns. l!ot oniy rudding ur, tut the fracturirg
considerations are quite complicated there that, if sssunirg then
that you didnft have iwddirg up, ther if vou were to fract the welli

]
then this sare lower pressured sand would ke the cone that would be
most recsptive to the fract fluid, thern you have the probler of
fracting the vi:gin sands to get the additional recovery.

& Again, on this provosition of delaying the 2rilling of the

infill wells and assucming, as the proponents do, that there is

drainage, what effect will it have on changing the direction and

¥
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movetent of this 0il? We assuce it starts tower
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facilities that you would have to replan those costs would be

wells, does ihe oil have to change its path?

A That's righe,

rq

-~
L34
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&n snvision Lae oil moving toward that

well bore and then vou drill srother wall here and it reverses itself.

3 Is that of any significance?

A Well, one thing, hased on those assurmptions then for cne
thing, say the gas saturation will be higher and as a result the

mobility ratio or the ability of the oil to move back again will be:

reduced.

Q Does this show thst tha drilling of these go-called infill %
wells &t a later date would be less attractive to any person to
fully develocp the fleld?

A By all meana,

§ WwWhat other factors are invclved, cost factors?

A V¥Well, of course, you will incur nigher drilling costs be-
cause of say a noncontinuous developnert program. Your coxrpletion

costs, as we have already stated, would te nigher. The lease

highsr at a later date.

Q On the pressure aspect of it too, would you expect to en-
counter in some of the sands &¢ least, lower pressures, and will
that affect your payout situation?

A Yes. At a later date soxe of the pressures will be lower,
and the consequent payout of the well will undoubtedly be much

longer than they are today.




w uring the course of the hearing there has been a con-

%aiderable discussion about the importance of the production from
%Ehe iower members of this mard, 7Ts it vour opinisn that the ex-
pected production fror these areas is importart, is goinz to be im-
portant in the cover-all production from the Eisti Field, or is it

of rnc <(onsequence s the Applicants have indicated?
A No, I think 1t's quite important that any well you recover |
there that you should do so, and it 1is very difficult to calculate
how much this will be, but it will be quite 2 bit, and in the %
difference of say a 40 to 80 will be even more in view of the
discontinuities as indicated in the upper sands too.
Q Well, in drilling the 4O acre locations, you not only get
the 0il that is in discontinuities that don't sxtand cver the R0
acre distance, but does that have ary effect on the efficiency ard ;
the drainage in the upper sands?
A T think it will have an appraciable effect on the drainags
rfriciency of the upper sands, %
¢ And in these LO acre wells we have to consider not only

the production in the lower areas, but it i a complete well in

itself and we should lock at the entire well, should ws not?

A Certainly.

Q Weuld you care *to axpress arv, ~ov irdicate to the'Commissio§

jsny nercentage thei vou wonld exrect makiry a2 Aivisier tatween tha§

i
i
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< dJust considering oil in place in the fir:g.instﬁnce.

A Well, in the case of the lower sands, let's refer to what
we call the GE, GG, which are the lower rembsrs as depicted by
the cross sections, there is probubly some 20% of the total oil in
place in thuse sands.

< HNow, Shell's testimony shows too that these lower asands
you probably wouldn't get the seme producticn efficiency that you
would frox the uppsr sands. I8 tnat a fair statem2nt?

A I tbink it is, They're poorer sands in ge:neral. ﬁ

e Then that saould ba considersd by the Jormission also,

>

should 1t rniot? Your figures relate to oil in place’

A Yes, they do.

i

But you veould Jsel thar it was lwporsiant to consider alsc

that the preductior ve iess efficienu fron the lower?

A Yes.

Q¢ Are there some examples cof sach vell in the field that have:
showr scre rather hign initisl preduction but have croppes cff? ;
1
4 Yes, there are some wells on the edge that appear, that f
apparertly dorn't have ruch: pay in ther, and &3 2 vesuit their pres-i

sures have Zeclined ard the welle are approachiryg Ths Sionuric 1imit

i

!

ard I would:*t think that they wowld recover, but say several ?
) |

thousanc varrels, and those wells are zereraily where there's j
| ' |

srall if nc miecroiog pay in therm. ;

3

A
i
Q Do you have any other commente that you would like to make |



to the Commission on the reservoir situation?

!

A Well, I think that one thing, wells completed say in this,

i
in these lower sands that apparently don't show any microlog pay,

there has been some brought out teday that actually produced oil,
produced quite a bit of o0il, however I think they'll have rapid
declines, especially on a wide spacirg prograxz, and I think thatt's
quite applicable to say the sands in the interior where you have
poor pay but there's certainly oil there, certainly recoverable
and we certainly wouid like tvc recover it.

& This production, you heard testimony about tane Scutanern
Inion well where there was no ricrolog pay indicaved, and there was
production, would you expect the radius of drainage there to be
less thar irn areus where there is a microlog separation?

A Yes. It would be a very logicai conclusion, That 418 a
wide-spaced well would not recover a very greai percentage of the

oil where a closer-spaced well would recover a graater percsntage
i

1

of that oile
Q This oil that 18 apparertly in tne areas wnere there is no:

microlog separation, that has a place in the pictuce, does it not? |
A Yes,

i ¢ And our spacing should be gearea with tunat situation in

mind, very small drairsage radius? 4 Tfes.

!
!
!
|
!
i
¥
;
i

¢ Is there a considerable development in the field to date dn

patterns other than ary requested by the Applicarts? Do you have




ideveicpment as testified at the previous

LSS
|an exhibit showing that?

A Ye

-
. wd

{li{arked Shell's Exhibit 14-R,
for identification,)

ra

. Would you refer Lo Txiibit 14-37

A Yes. This is Exhibit 14-R, which i3 a contour rap of the

Bisti-lover Gallup Pocl, and what we have done is codored in the
Governmental quarter sections, for $nstance the ones in red are

the Governmental quarter ss8ctions on whnich there have been two

wells, which there have bsen more than two wells arilled. Thare'sg

eight red ones, 1 believe.

Now, in the case of the greer onex, those are Goverrmental
quarter sections orn which two non-diagoral wells have been drilled.,
80 you can see these are spaced throughout the field, |

QG 1In this diagram you have rnot taken intc consideration direct

4LC acre offsets, have ycu? & No.

G You are just considering quarter sections alone?

A Yes, there are & lot of other wells that are misplaced.

3 There are a lot of forty acre direct offsets? 3
A There are, yes,

Q Is Shell 0il Company prepared to proceed on the 40 acre

hegring?

A Yes, as far as I know.

sursticrs we nave, ;
s - j
Lle PCRTER: Does unjonz 2is: havs : zuestlon of the witnesg?
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CROSS_EXAIINATION
By MR. CANPBELL:

4 ¥Mr. Methven, will vou stand up ard refer to this exhibit
again, please, your Exhibit 14-R? Do you have the dates orn which
the wells in this area were corpleted by Shell since the first
hearing?

A The dstes of completion?

§ Yes.

A 1 could provsbiy get scrme of ther.. I think I have some
of those dates with ne,

2 T'm going to poirnt tc varisus of thess ra2d marked quarter
sections in the approximate center of the exhibkit and ask you to
tell me who aprears to be the ~wner of the =zcreage urderlying those
red marked quarter sections, Let'a tgke this one right here. 1Is
this Shell acresge? A Yes, it is,

Q 1Is this one?

A That is Shell's acreage.

G Is this one? A Yes,
Q Is this one? _ A Yes.
Q Is this one? A Hoc.

0 Who owns this acreags?
A El1 Peso is the oil company.

¥ed i re2d ir that area,

Out of the six quarter sectisons zsz

O
3

I
T
1
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A It is.
Q Can you tell me 10w many o Lhe wells that are shown ir
those five guarter sections have ceen drilled by Shell since the

last hearing?
A I don't know exactly, but I think nost of theiw «~ei1s. There
are, I beiieve a few that were drilled prior to the other hearirg.
<« Do you know the number of wells that Snell has drilled on A
4O acre pattern since the last aearing, the total nunber?
A 1 don't remerter the number, no.
Q As a reservoir engineer, would yoi say that it iz a correct
statement to say that in a situation of tnis typs v.ith a cluster
of wells as these are clustered in what has been vestified to as
the fairway or Highway €&, might result ir a drainage zituztion
to the advartage of the owner of vnese proparties with t=2 clustered
wall ownership?
A Jou mean under the preser% conditiocn wierein the cther
people do not have LU acre wells? , |
Q TYes.
&v Hell,‘I think there might bte scre roocm fcr say some drainagk

out there based on limited awmount of apparent irterfersnce.

¢ Do you have any data with you on the proauction history of

| the wells eituated in that area to which we nave been referring on
' t
the Shell acrezge? A Yes., I have aome.é

P04

~ &« Can vou tell me what the productjon wag fror those wells




i
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i

quring tne month ol Noverbter?
A I don't think I have the November figures., 1 think thc

book is only up tc October, the October figures.

<& Do you know whether Sheil has the lhipovenuver figures here
available? £ I don't think they are. |

M, SETH: We can get ther for you if you want thew.

4 The koverbher figures, of course, cone cut ir lecerber ard
we apparently didn't have tnenr available,

MR, CAMFBELL: I would like to request that the production |
figures or tre Shell wells ir Townsbip 25 North, Hange 12 West be
furrnished to the Corimisslion together wit:: the dstes of the com-
rencenent of drilling on e&cii of the wells,

“ FR. 3BTH: «e will be glad tc furnisn thet.

. Is there zny other acreage showr ¢r that exhiibit thst is
ownerd ty Shell thar that tc ¥hich we have refsrred, ycur Exhibit
14~-R, that is sarxed ir green or red? é

& Which ores did vyou peint to? %

& That group in the center of scre zight, are thare any otho%s
narked that are Shell acreage” ;

A This is Shell zere. !

i« Have any wells beer drilled orn tnat tréct gince the first
hearing? i Yes, sir.

MR, CAMPBELL: I would alsc like to have the information

on that ftract, the cormencement date on each of the wells, and
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rade the genoral statement that st the present tirme besrcauge of the

: LS4
tac preduction data.

MR. COCLEY: #r. ..athven, will you identily the last

8¢ section?
A This last one, Section 1€ in Township 25 Rorth, Range 11 West,
and this is the southwest quarter of that section,

e SCT:: Ve will like tne sare information on Junray's

offsetting wells.,

¥R ERREBO: If yna will idantify in soma genecal terms,

we will knoy wnat you wanti.

KRe PURTER: 18 that the | ion figures that

yoit have requssted?

MR, CAMPBELL: Yes, sir. I uncerstars the October are

available to the Commission.

MR, SETH: That is Sunray Fid-Continent C-1& and C€-21,

those two seemn to be the only ones,

M. PORTER: I believe those repcrtis vsually reach the

Commission about the 25th of wne ronihi.

M, COCLEY: Will vou be willing tc furnish the information

requested, Mr, Errebo?

M, ERREBO: Yes, 1 sc stated,

¢ During the course of ycur testimony, wou, as I rseall it,

inadequate production nistory, as I understood you. you couls

A ~nt
R = =

: |
determine the situation in this reservoir by an examinstior of the

R En.
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{prcduccion usually ard the pressura declire, is Lhal ceriveci?

A I believe I made that swatorent.
rovement of fluids by interference L28Ts

A Interfereice tests show

o
Ty
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o
o
H
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atove the bubble pecint,

- IS 3 . - P R s >
Y MO you consider tnat Troessure coTrRunicaticon

i
-¢

reasurenent ¢f cormunication or Sraluzge

you no qualitative or guantvitatlive atcinl,

pletion of this reservoir, there is no Geoartitative

culatiors will appear, will they rct?

£ I think thevy might, given sufficient time.

{and you canrt't use materisl bvalarce rethod, than tae:

i

nd what was your reascr that you could not determine the

oimanication

A It's ar indicatiorn =i iovenort ard drainege, but it gives

« AaAnd at this stage of develolmert und prodicilor or com-

s&s5is or whieh

you canr: determine that, is there? & Leterrine vhat,
¢ The drainage, the iovej.ent of fl:id, =he arcurt of fluid

moving that you referred to. I you can't use interference tests

at the present tire upor wnicl, you can calculate taat, i3 there?

A You have to base your estirates on tne¢ gealogic picture,

L Arnd as you said, the irndigz*icr »f pressure changes, 1is
that correct? & Yes,

Q But you do belleve that with acciticnal producticrn history

in this reservoir some of the factors necessary Lo naie %Zhose cal-~

However,

Loag
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a7 the pressyre, the erratic rature of the pressurss to date

suggest it would be a long tire, xrnd satter of yvaars of rourse,

If you are unabdls tc iake any of these cglculatiors, are

You urnable for your company at this tiwe to calculate or estimate
ultimate recovery or possible performance of yocur wells in thnis

Ireservoir? How would you do that?

How would I, would you rephrase that?

Aow do you calculate for your company in their econonmic

calculation of drilling, any basis for ultimate recovery from t%he

laase?

A» You base that or the zeologlc picture and the total c¢il
in place.

W You base it entirely on your geclogic picture?

A And your calculstion of the tctal oil in place.

& How do you calculate that? A By volumes.

Q De you have enough information in this reservoir to do thati

A I think so. <rhere's quite a few exhibits here that give you
# very good means of calculating the oil in place.

Q Is that the method that vou used in calculating the 20% ;

;

¢f the oil in plaée’in the lower sand zores? |

Yes, volupetric,

Do vou have vour caleulations a® to the arourt of sand

ycu estirmata? |
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< id you cornsider the reservoir characiwiisvive au viw
lower sands to be the sare as ir the upper sands in your calcula-
tion? A YNoo
& D.d you consider the porosity tc be the same, the averags
perosity? A Ko.
Q¢ Did you consider what you stated was the possiblity of
rapid decline of production in the lower zcne? ;
A Pardon we, §
¢ Did you consider what you statad during the course of your;
testimony was your prediction of a rapid decline in production in |
the lower zcnes?
A You are asking me about the total oil in place calculationsk
« Recoverable oil, yes. |
A T belisve I understood you to be talking abcut total oil
in place, at least 1 was,
Q Well, were you talking about recoverable cil in place
when you were referring to 2047 i
A Total oil in place?

4 Total oil in plece. A Yes.

H

Q Do you have ary zcalculations or estirates considering resen

voir characteristics and the perforcance peossibilities of the lower

sands to indicate recoverable oil as related to the upper sands? g

A W¥ell, you have, as you mentioned, the porosities ard saturj-

e e R

|
-tiona—of those sends; ;
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by their sngineering witness as to the approxiuatvely 95% of the
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recoverabvie oil uein

A I think so, yes. I think that would leave orly five percsnt
of the recoverable in the lower sards. 1 think there's more thar
that,

& How much more recoveratle?

A I couldn't give, vou car't calculate it, so I can't give
a definite number. i
Q in other words, there is nc way in which you car calculate .
it, is there?
A ¥o, no; the recc#ery efficiency.
MR, CAMPBELL: I belisve thatf's all.
MR, PORTER: Anyons else?
MR, WHITE: I have one gquestiocn.
MR, PORTER: Mr. White,
By MR, WHITE(
¢ In your teastimony as to the delays and the resultant diffi-

culties that would arise by development on 8C acre spacing program

such as mudding up due to low pressures, you are wholly diaregardiﬁg,
are you not, the possible succes: of the LPG progran?

A Could you read that back to =me.

<

REPORTER: Reading: In vour testimony as to tha delays an

! the resultant difficulties thnat would arise by develqpment on R( adre

|
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f Pa
;spacing program such as rudding up due to low presaurees, vou ars

wholly disregarding, are von neot, the possible success of the LPG

rrograe?

A I think you will have these sawe troubles a year froc now
whether you flood or not,

Q To the same degree or lesser degree 15 wviow of the LPG,
assunirg it to be a success?

A Irn order to answer that, vou hiave Lo nake a lot of assunp-
tions, now, for instance who you would propose to flood.

i Well, you were here yesierday, were you not?

A I was indeed.

Q Let's assume that the LPG progra: continues (o ba gucoszg-
ful a= it is pointed out tc Le, what would vour conclusiens then
bs on that assumption?

Mi. SETH: What areg arz vyou referring te?
MR, WHITE: Well, wherever the LPG rrogram initiated,
where the result. c_ it would Le felte

5 Well, gotting back to tne original guestion, did ycu or d&id
you not give any consideration to the LPG program?

A Vell, we're actively considering it, of course.

Q Do you take that into consideration whén you state your
conclusions as to what difficulties might be encountered by dela

caused by drilling or ar 80 acre spacing prograr?
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FHR. SET!H: Maybe if you would ﬁaka ther a li%glé Lore
specific as to areas they would be capable --
MR, WHITE: (Interrupting) I merely asked him if in stat-
ing his conclusions he took into consideratiosn the LPG prograt.
& You stated that Shell was ready tc procsed corn a 4O acre
|[spacing progrer, js that true? A T did, vyes.
Q Do vou irtend to drill) the outer adges or a 4O acre spacing?

program?

A VWe den't interd te Z¢riil any non-econonical wells., If a
roll out there 18 uneconorical, we iave no interntion of drilling
it. We obviously will drill out as far as 3z well is ecoromical.
Q¢ Then your statement definitely has limitations to Shell's

readiness to proceed on & 40 acre spacing progzrar?
A Well, it would if it was any spacing.

MR, WHITE: That's all.

MR. PORTER: Mr. Wade,

MR. WADE: I have just a couple.

By MR, WADE:
Q Mr. Methven, back to this delay busineas, whet will happen 4n
bo acres, if you were to have to go back in later? I think your

firet difficulty that you were discussing ir corpletion was this

Fudding up of the low pressure sands? |
Kk Yes.

< o you nai
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e mapliibudd wial Lhe roruad fract jen wouldn't bring it back

i

'{r good shapa?

A I think theret*s «uite a pessibility, ves, that if rot mudding
fup, you could sav havs sore sort of tlockirg of the forration back

into the forrmaticrn.

L Yeu are assuning tasn Chat thne filtrate will penetrata g

‘pretty far distencs back Tron tne wsll bore if a fract job wouldn't

eliminate that bleck, aren’t rou’? A That's right.

«w Has it Leen vour expecience, or do you think that that
cccurs, that you have o [ilvrate invesion %o a consideravle degrec
in this thing?

A We have already experienced scne troublas along that line.

Q And a fract job would rot bring them back?

A They did in this case, but T suspect that if the sanda have
been deplsted, that the trouble would have been sxaggerated over aﬂé
above what they have beer recently, ard I think you would encounter
considerable difficulty. |

Q 4 think you also indicated that fracturing would be moré
complicated?

A If not wudding up, then fracturing would he more complica~
toé‘ju:t, if you didn*t have rmudding up then you would have the
case of the oil going into that despleted sand and possibly rot

fracting the lower sand.
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with veur — =0 (5 Ln&t you are usirz now?
A In chie case itts questiorable about the effectiveness 2t

that datg, that time.

&

vhat do you wear effectivaness?

A The offectiveness of the rubber ball fract jobs.

Q Well, that rubber ball f.act job is just a physical
principle of the rubber balls going to the zone of highest per- f

neability, is it not? A Yes, it is,

 Wouldn't that paysical nrinciple still hold?
A In general it might be complicated.
& I thirk you alsc said that you wculd experience a higher

drilling cost the secord time around for drilling the infill wells,

is that right? A That is, yes.

4]

¢ What do you bzse that on?
A That's based on the previous nestircny ai the previous :
hearing. i
Q Did you testify to that? A 1 2id nots

Q You reaily Zontt know then whether or not it would 58 rore

expensive the second tire around?

A I would expect it to be,

Q You would bass it on your experience?

4 Well, I'd base it on the previous testirmony, the previous
eccepred testimony,

Q¢ I think you also irdis=2033 payout on the second time around

271
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would be longer?

A IV ¢ould very well be.

¢ That would be based on your assumption that the drilling
cost would be higher the second time around to a great extent,
would 1t not?

A That plus the wells capabilities at that time mignt not be
as they are today,

MR, WADE: That's all.
MR, PORTER: Mr, Dutton, é
By MR, DUTION:
Q Mr, Methven, arse you one of the members of Shell) 0{l1l Con-
pany that gets to deal ir dollars, respecting e¢conomic evaluation? |

A T don't handle many dollars.

Q De you make aconoric evaluations?

A Ido, yin.

G Have you mede one in this field? %
A Yes, |

Q In making such an economic evaluation, say with particular

refererice to the drilling of the development well, do you think that
payout time should be connidofed?

A Payout time should be considered, I think so, I think it
always éool;

Q@ Do you have any idaa of your own, as a reservoir engineer,

ag to what might be a reasoratle pavour pericd for the dbvelopment

5
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- A L r>ssonable payout time i3 dependent upon what the company
i3 willing to accepi, and I heve no, T rear I don't control that.
¢ In the origiral hearirg, did ycu testify that you thought
that & 4LC acre spacirg would pay out in a reasonable length of time?
A 1 did.
% At that time were yo: speaking for Shell CGil Corpeny on i
your own pesitior 28 a reservoir engireer and professional nan?
A Speaking for Shell 0il, yes.
At that time what did Snell consider %o ©vé a reasonabls
payout period?
& I %hink itts about two years,

- Q About two years? A A&nd iv varies.

i i 4 Are you familiar wivh the Bisti Unit allowable that has

j been recormerded for the uonth of January, 1658, for the standard

L0 acre unit? A I believe I heard%
& What figure do you recall hearing? |

A For what perioc was chia? i
G January.
A Por the month of January?

¢ Yes, expressed in barrels per day.
&

I donft think it was definitely decided, but it was some-

thing to the effect of ten barrels per day for the month of Januar#
e ————. A , g Hr, Mathyen what is your idea of the approximate cost of




s,

~ wriiling a well ir the Bist! area?

i

4 Freviously a witness -- could vcu define the cost now, what.
oces the cost that ycu are talking about include?
¢ Firet to defire it, I would cefine it as the total cost of
drilliing, completing and equipping. I would accept any cne of the
categories that you would define.
A VWhich one would you prefer? %
& The sum would be fine,
A The tegtirony at that tirme was to the effect of $48,00C,
¢ ©Cn the basis cf ten barrels of oil per day production,
can you give us an sstimate of what the pavout time would be for
the ~--
A (Interrupting} Ten barrels per day per month. Are you
hﬂking an assumption that you can produce the well only &t ten
barrels a day --
Q {Irterrupting) Iftam assuming -—-
A -~ forever? i
Q@ I'wm assuning that the well will produce ten barrels a day,§‘
yes, sir, apvroximately what time wcuid the payout be on that? |
A It is certainly a hypothetical question, and I don't have
% handy figuire, but there is no question about it, it would bLe a
long time,
Q It would sxceed two years by a substantial margin of time,

tould it not?
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years.

Q

esssntially a twenty dollar a day income?

Just roughly?

like to subrit to the Cormission at this tine that would indicate

teasvr-ine this hvnothetical productior rate?

Aassuring this Liypothetical type of an example, would you

ot ject to stating that the net incore would be roughly to the

operator two dollars 2 barrel after zll expenses of 1lifting the cil?

¥ould you rephrase that?

Considering all expernses involved to the operator, would

vou say that his net incore per tarrel of two dollars would be too

far out of the ball park just to talk about years?

¥o,

At ten barrels per day thern, the operator would have

That is 1ight.

Tn 848,000 expenditure, hiw pany days would that invelve

Forty-eight divided bty tuenty?

Yes.

That goes in about thousand --

(Interrupting} Would twenty-four hurdred be all right?

Yes. |

Then twenty-four hundred davs would be approximately seven
& 1 preaume,

Mr, Methven, do you have ary inforration that you would




in the immadiate future?

MR. SETH: If the Commission please, 1 don'*t bHelieve tnst
is within the scope of the direct exariration. I den't think it
is pertinent., I don't think it iz within the scope of the hear-
ing at all.

MR, DUTTON: If the Cemmissicn will hear discussion, the

purpose of the question wes that Mr, Methven's hypothetical teru

given to this particular exairple might have leflt, or did to me
insinuate that ten barrels a day would not last verv long, and I
Just wendered if he had any inforration that would indicate that
to be a fact.
A Ciuld I -~
MR, S8TH: Just a cinnte.
A Oh,
MR. PORTER: The objection to the guestion is sustained.
MR, DUTTON: Thank you. Tﬁat?s all T have,
MR, KELLAHIN: Jason Kellahin for Phillips Petroleun
Company.

By MR, KELLAHINR:

Q Mr, Msthven, you, as a reservoir engineer, reccgnige ths uge

of the material balance calculation in predicting reserveoilr per-
formance in terms of oil originally in place, do you rot?
A He inverrupted iny ability to concentrate on the rispro-

nunciation of my name,

"y -
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<« I anclogisze. 4 It7s ifethven.

< S7ail I rereat the gquestion?
£ I wis® vou would, ves,
¢ Hr, Methven, E  Thark YoOu.

¢ ie a reservoir engineer, you do recognize the use of the
material balerce calculatiorn to pradict reservoir psrformance in
terms of cil origirally ir place, do you rot?

A Yes.

{ And do you rake that pradicticn after the pocl has been
one~-third depleted?

A You can make these predictions all along the line, but the
accuracy cof these rredictions on a pool are verv poor because the
material balance equatidn is based on a homogeneous reservoir, 30
they're very poer until you get very, very good dats, and that deta
comes only after a period of years, |

¢ In that event, then, you wouldn't say that the material
balance calculation is useless at the initial stages of reservoir
development, would you?

A Well, it gives the rezervoir engineer sometning te do, but
I for one couldnt't sell it to management in the early stages of
davolopneﬁt.

3 Have you, yourself nused it for that purpose?

4 Like ]I sajd -~ I have used a material talance equation.

Q¢ In your use of that, did you have the perfect reservoir

RS S




imo whien you referrect
1 A No, X aidn't, And ry results showed it,
¢ hctually the only assumption in that cornnection is an as-
sumption of coutinuity, is it nct? L Pardon me,
w 1 say tne only asawsption vou make in reservoir characteristic
on that puint is an assumption that it is a cortinuous reserveoir,

ct?

i
&

i8 that cor
A Un, ves, you have to know all of the factors of the
reservoir, E
¥ I mean in regard Lo a homogenecus reservoir’, you nave Lo
assums continuity, is that correct, in a nsterial balance forraila?
4 Oh, sureiy.
Q dow, vou made 3ome reference to difficulty or impossibility
of reversing tie flow of the fluids in the reservoir by the drilling
of later infill wells, Juet what was your testirony on that, Mr,

Methven?

A I said that you can -- by drilling wide spaced wells you

e

can have oil moving towards that well and then when you drill a wel

in between and you, say you draw the pressure down Liere, would pref@r

to go to tais well then, after Lhaving moved possivly veyond thaat

point. !
| & Actually it would rove Lo tae new well, would it not?

A Pardon ma.

G It would tend o xove toward the infill weli?
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Sore of the ail, ves,

¢ The malative me-vezbhility at thal point being lesa thar at

Das iy e T T . .
‘e moirn of the old well?

oo relativy e ocobilih v Lol
ore She roverent of that oil st this tire 1s irmpaired as cempared

to drillirs the well iniciallyv,
Pl
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‘Ticulty in tae novement of that oil

Fode

Loadd A < ~.
tomn chat 13 Te
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toward the new well? I don't follow your reasoning on that.

A I just said thuat you nave aiready noved it away from the !
new wall and ncw vc: are zoing to gve it back inte the well,
Why dldn't 7ou drill the well, I rean you should drill the well
first and take it out there,

7 Sut the fact is that it will nove, is that correct?

A Ten,

< To the new well? & Ch, yes,

% Then there's o loss?

A Ch, on the contrsry, the ability for it tc ﬂéve it at a
latcr-date then is impaired as comparsd ¢ initiallye. }

4 Irn conﬁection with your testimony on the drilling of thesae
infill wells, vou expressed scme concern abouit the mudding up of
low pressure zores, I believe you also had sone zestigony to the
effect tnat the preszure commvnication did nht necessarily inéicatq

the abilizy of the fluids to riove through the reservoir in regard

.5 1235 at this time ard thare-

©

Ny,
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at the point of these infill wells if there was no effective
drainage at that point?

A T d4id not say there wasn't anv drainage. 7T said that the

tests, I did not deny --

¢ (Interrupting) fYThere would bs drainage?

of course, is very important.

MR. KELLAHIN: Thank you, sir,

MR, PORTER: Anyore else have a question of Mr. Methven?
Mr. Cooley.
By HR. CQOLEY:

the drainage efficiency of one well or an average well in the

Bisti-Lower Gallup 04l Pool?

A The drainage efficiency of one well?

Q I don't mean any particular well, but I mean what vou feel
the drainage efficiency is in this pool cver all.

A In certain sands, yes, certain members, the prime merbers

I believe we testified would be something like 20% at the previous

‘hearing.

§¢ And have you rade any calculation as to the area which one

well will drein?

draincge efficiency could not be neasured by pressure intarferencej

!
;
i

A I wouldn't deny that if you have compunication. The degree,

i
)
i
i
1
1

{
3

Q Mr. Methven, have you, yourself, made any calculatior as to

A Wwell, you can't do that, you car't cslculate how much one wkll

|
i
1




‘w11l drain. Gives enough time, why a well could in this field,
3ould drain over long distances, but I don't think it would drain
.many of the sands and the efficiency would be very, very poor,

J Well, I believe you answered that vou felt that one well

would drain 4C acres, didn't you? A Pardon me.

Q@ Haven't you testified irn this case that one well will

drain 40 acres? A Yes,
|
Q¢ Now, this is what I'm getting av, how did you determine thap

it would drairn LO acres? What wethod of calculation did you use?

!
i

A Well, you of course use the geologic picture, and from that|

it appears that you carn drain a certain arwount of that oil cut of
t
that region, and so you astimate what CThe efficiency would be,

Q@ It'as based primarily on the geologic picture?

A Primarily, plus experience fror what you might experience

from a field like this, %

Q This geologic picture is obtained through the interpretatio&

of mierologs and electric logs and core data? |

i
i

A All data available, ves.
"¢ All cf this is localised in the area of one well bore and
you are interpolating or interpreting what the intervening area
‘will hold? A Oh, sure,.

i

¢ You feel that this type of calculation is more reliable tha&

pressure interference information?

:inn it is al This stage, yes. 1 thirnk that's the rethci.

SV GRS
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don't mean that pressure interference tests are not applicable,

ut they don't give yocu a reasure of the degree.

j
|
|
1
|

*f the qualitative drainage effect? JYou nave stated repsatedly

Q Wouldn't the amount of drawdown give you some indication

hat you can't aecartain the quality of your drainage through
ommunication tests. #ouldn't the degree of drainage pressurs
ariation give you soms indication at least of thar quality?

4 Yes, ves, But you don't nave arytning vo r2late that
flegres to,

i
!
N

&« You are not prepared to state what paercentage of recovarabl{
pil you feel lies below tne GC and GO sands as yocu defina them? %
A Percent of recoverable, I don't know wnat ¢iat would be, g
but 1 said that it would probably be less unan the upper sands whicn
L*o better, Itt's very difficult tc estimate wnat it is. JIt's
sozething less than that.

Q I believe you also stated that ycu [elt the density of the

‘Brilling affects the recovery. Is this only in extremely hetero-

Zeneous types of reservoirs? I rean we have had testirony and ex-
tractions from papers by various bodies, Interstate (Oil Commiasion
Comizittees and variocus other &age:ncies, to tne elfecl that density

;f drillingrwas pretty ruch, made very little aifference in the
ultiwate.

¢ They said that it made soma difference and that amount of

difference was calculated or the basis of purely textbeok exzmple




i
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gof a very homogeneous ressrvoir, so there is, even thay admit tc

!did you use the nmethods that are crdirarily used in

l

scme in the case, I mear & small amount in the case of the homo-~

geneous reservoir, and then when you differ from the homcgenity

that the figure goass up.

< It is your feeling that the horogenity increase is due to

the increased density?

cy

A 7Yes, I thiukn as the horogenity increases, then your officieb-

increases with tho denses spacing.

MR. PCRTER: Doee zirycne else have & guestion of the

witness?

MR, SETH: I have & littie re-direct.
MR, PORTER: lLet's take &« five rinute racess,
{(Receas., )

¥R. PORTIER: Tne hearing will cowe to crder, piease.

¥r. Seth, I believe ycu have sune re-direct.

>,

oy

MR, SETH: Yes.

hR, SETii:

& Mr. Methven, in youwr calculations c¢n ycur reservoir here,

A Yes, volumetric caiculaticns, those are taa general and

accepted methods,

Q¢ Generally accepted throughout the industry. are they?

the industry?
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A Yes, they are,

Your other calculations likewise?

£

A Very much so, yes.,

Q In thoase calculations you used sstablished permeability,

porosity, water data that had been furnished %o you, is that
Forrcct? A Thatts right. i

Q& And using all of that datz you rade ycur calculations as
tagtified to in the original nearing?

A Yes,

¥ You were asked about efficiency on &40 and &0 acre tracts.

rhat would your opinion be as a comparatlive efficiency on tha 4T
s compared to 8C acre locations, ordinary drainage efficiency?
A Well,related to this pool there would bte quite a bit of
differerice in addition to thia lower interval which wa've sliated na#
about 20% of the total oil in place. It'?s difficult to say how ;
puch of that yout'll get, but you right get, well, half the recoveryé
i ?

efficiency there as you would with the upper sand, cr say 1C% of

that, and that plus tha sdditiocnal segregated or Jiscontinuous

recovery efficiency in general, would amourt to a considerable

percertage of the oil in place.

ivhat Lhey weuld proseed on such & drilling progras?

members that you would get in the upper sands, plus the improved 5

Q And ycu would recommend to the compary, as you did vefore,

4 Yas, T think go.  There's g lot of cil there, and I think =
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they can recover it, and I think the fact is I advi;; that they dc¢
reccver it, and in any 2vent these wells are going to be economicalg
MR, SETHs I believe that's all. We would like to ask .
that our Exh:bit 14-R be admitted in avidence. That is the rap.
MR. PURTER: This completes all your exhibits? wWithout
objection Exhibit 14-R will be admitted.
Anyone else have a question of kr. Methven? ¥r, Utg.

MR. UTZ: Yes, I would like tc ask a quastion or two.

RE-CROSS EXAMINATION

By MR A
Q Mr. Methven, it is your contention, I believe, that you E
can recover more oil on 4( acres than 8C acre spacing?
A In a non-homogenecus regervoir it quite frequently -- :
¢ (Interrupting) Well, with particular reference To 2isti. |
A Yes,
Q Can you state how ruch more oil you can recover Ly drilling%
two wells on an 80 thar one well? ;

A Well, as ar estimste I should think it would Le ab least

204 more.
Q Could you put that in barrels?

A Well now, you mearn in barrels for an 20 acre tract?

Q Well, in barrels, you said 20% rore oil recovered on 40

acre spacing thar 80 acre apacing. A Yes.

E Q _If you car, I would like to kriow about how much that is in

1 -
! :
i :
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barrels.

A wWell, it would probably be in the neighborhocd of twenty

to thirty thousand terrels,

¢ It's ny urderstanding that Shell is drilling their wells,
or developing their acreage, on scmewha: of a mass production, a
production line plar, whatever you would like to call i%. How mucq
money do you save per well bty drilling thes in that ranner? \

A This manner, it means not so wuch rass production as con-
tinunuz production. 1 guess you can interpret that as mass, The
amount of saving is, I don't know what it is, but it is sevaral
thcusand dollsrs per well. |

Q@ Do you have any idea what your first, second or third well}
costs?

A I'm not familiar with the cost, no.

Would it be $10,000 a well, $20,000 a well, do you think? |

L‘\

A The gquestion is the second and third costa?

i

¥ell, what I'a really wanting tb Know 18 how much money '
are you saving per weil by drillihg on a continuous basis as you
call it, rather thar drilling and contracting cne well at a time,

| A Well, the move in costs out there, I thirk they varv quite
a bit, oh, something like five thousand, sevenr thousand dollars or

something like that.

: You stated that your drilling cost was $48,0007

¥

185, —4t—is
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120 van savw vhat o Pleure af $65.0(0 would be unreasor -
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‘able for drilling individual welis?

A, T owenldr't thirk 1t would te that Rzh, ro.

Q¢ $60,0C07

A Somewhars tetween fifty and sixty.

& Now, is it your opirion that by drilling on 4C acre spacing

that you will recover the oil from your acreage irn u lesser time

than if you drilled or 80 scre spacing, is that a consideration,

I will ask this?

A ©Oh, ves, yes, vyou rormally would &xpect thst you would
recover the oll faster with the denser spacing progrem, and that
18 not predicting what sllowahles would te, I don't know what
that would come to,

Q Then in vour decision to recormerd A0 acre spacing to your{
conpany, the length of time to recover the oil was a factor?

A» 2y all means, the reta cf return 15 2lways a very importaaﬁ
factor to a daveloprent program in the field, |

Q The fact that vcu could recover, as you just stated, twentf

o thirty thousand more barrels per acre tract, was that & factor?

A Yes,

@ And likewise the fact that you can save fifteen, or well.

-

Iwe'll gay for the purpose of a figure, $15,000 a well by the fact

!

1

| that you can use your continuous development plan, was that also a

factor? » - A Yas,
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Q Wwhich one of those factors ﬁas the most zmﬁdrua;Lf N

A ¥ell, I think they all rake eacn other importani,

O If vour wells cost von 80,000 a4 we)Y + . 2-13) sz 't would
say an {rdependent operator with 8C or 16{ acrer. woil. oo still
recormend 40 acre spacirg?

A As long ss it's ar econoxical venture why I corislnly
would,

¢ Well, ycu have made these econcmic calculations, haven't
you? A Yes.

¢ I'™ asking you frow ycur stardpcint ard what you know from
your study, would it be an econcmicali venture?
L Wall, of course, it depends whers it is located in the E

field, if the o0il isntt there, then no 8pacing would be economical

and so here is the case where you would be incurring additioual
$10,000, it in that case would detract from the profitability, but
I den't have a ready figure to say how opuch it would amount to. |

& TYou can't say whether it would cetract ernough toc where you

would not recosmend 40 acre spscing?
A NHo, I think you would have to nake an individual analysis |
of it in the specific case., I'm sure in scwe cases it would be
quite econoéical.

MR, UTZ: That's all I have.

MR, PNRTER: Arvone else hawe 2 cguestior? The witness

ray be excueed.




(Wwitness excusad,)

Ti. PORTER: Aavone alse Jdesire to present testimony in

this ~ag»>? Ir atatame st

MR TTUTLT s If tihe Oormissior nleese, Tlsrerce

~va.

repreganting the Huitle G011, and I nave a briel statsrent con vehall

of Humble.

Urder our statute authorizirg the il Conservation Commission

-
g

."
el

2]

»

to establish proratiorn urits, a 2 it must stanlishzd that can

ba efficiently and economically drained ard developed by ore wsll,
In establishing proraticrn urits, it 13 riandatory that the Ceormis- E
sion consider first the ecconoric lcss caused vy Whe drilling of
unnecessary wells, two, tne protection of correlstive rights, thre%,
thc preventior of waste, four, the avoldance of risks arising fromi
the drilling of an 2xcessivs nurmber of wells, and fifta, reduced
recovery »aich might —~esult fror the drilling of too few wells,

We believe that the testimony in this ca3e clearly show: that

one well will effectively, efficiently ard =zconomically drsin more
than 80 acres in “he Bisti-Gallup arsa, that econcxic les3s will
result in loss orn 4O acre spacing, and that substantlially thz 3zre |
amount of ~11 will be recovered by develcpment on 80 acre spacing

as by devslopment on 4U acre swpacing.

In this case we have 8 pool vhich covers a relatively large

area, and rouchly the operators ownine less than 50% of the pro- |

ng deévmioprent or L0 ac-e 3pacinT an? Tna otner
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operators want davelopme;t on 8C acf;“;ﬁ;cing. The undisﬁgt;d %
evidence shows that developrment on 4C acre spacing will require thef
drilling of approxirately two hundred additional wells, of which
the owners of more thanr half of the scrsage in the fleld would be |
required to drill more than one hundred additional wells, and to
risk 4n excess of five 1r:illion dollars in drilling equipment.

The proponents of 80 acre spacing are only requasting a ten- ;
porary order for cne year., As we pointed ou% in the origiral hear{
ing, a field which has been developed on an EC acre patterr car
always be further developed cn a 4C acre basis, but if ar error
is made in requiring ths fisld to be déveloped on hC acre baszis,
resulting economic loss can never be recovered, 1n our opinicn it
would not, under all the facts ard circumstances of this case, be

in the interest of pood adninistrative practices under the Cil

Conservation Act to require the majority of the operators in this
§

H

field to develop an 4C acre spacing pattern until it has been demoﬁ—
atrated beyond a reasorsble doubt by additional production histofy§
that waste will be committed by development on 8C acre specing.

If there is any doubt about the mattef in the minda of tne

Commission, that doubt should at this time bhe certainly dissolved i
in favor of the tenporary crder. we urge that the Cormission granﬁ
the tezporary 80 acre spacing.

MER. PORTER: Mr. Errebo.

MR, ERREBC: If it please the Cormissiorn, }Magnolia




AR

;Petroleun Corpany was joined in the applicaticr of Sunray ard

others for rehearing, Its represertative H. J. Rarsey appeared
at this hearing but has had to leave and has authorized re to nake
this staterent in their behalf. The Magnolia Petroleur Cowmpany is '
an operator within the productive limits of the Bisti-Lower Gallup:
Uil Pool in Sar Juan County, MNew Mexico, operating six oil wells an?
one gas well with £00 acres urnder lease, ;

At the previous hearirg of Case 1308, lagnolia supported Jun-
ray Mid-Continent in their appliecation for 80 acre spacing. Mag- !
nolia's position has not changed and we again concur with Sunray |
Mid-Continent for &0 acre spacinge. %

It is belisved that wazle of hydrocarbons will not cccur withg
80 acre spacing. Infill drilling can be accomplished at a groatar%
rate and the productive limits of the field detertired sooner on ‘
8C acre spacing. It should te kept in nind that spacing on 40
acres can be acconplished at any time, while initisl 4C acre spaci&g
may result in economic waste with little or no ultimate hydrocarboé
recovery baing realised.

MR, PORTER: Mr. Kellahin.
KR, KELIAHIN: Jason Kellahin, revresenting Phillips

Potroloum.Company. Phillips Petroleum Company feels that tre teati—
mony whicb has been offered in this case clearly demonstrates thatg

i
i
'

one well will adequately and econor:icaelly drair and develop 8C |

acres; as it was pointed out by Mr. Hinkle in behalf of Humble, if’
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!thare is any doubt in th;vﬁind of thenééamisllon, cartainly that
.qaeation shou’d on a temporary basis be resolved in favor of a
texporary ori r for 8C acres, and particularly in view of two in-
pcrtant factors, one, the present market situation, the other being
the pressure maintenance prograt: which is being rresently operated
on & pilot basis,

Now, the development of this ynool on tamporary 80 acre pro-
ration units, we frequently near the staterent that you can go
back and infill. I would rather compere that souewhat to the natur%
of an exploratory operaticn as against an autonsv. If wa ever are |
going to find out anything, we car find it cut on the tasis of &0 |
acres and then wa will know where we are goirsz. 1f we drill it on |
L0 acres we have performed an autopsy over‘a degd bodv, there is .
nothing more we cax: do about it. The developwent of this [ield, ag
has been poirted out, on 4LC acre spacing, will resul: in axpandituﬁe
of a tremendous sum of money, and if as present indicaticns cer-
tainly point ocut, the fact will L2 this pressure salrnterance pro- é
grau is successful, that money could far rore adequately be used §
in secondary recovery thar in development on a 40 acre pattern, ani

|
Phillips Petroleur Company urges the Cormission to adopt the ter-
porary order,
MR. PORTER: Mr, Malona.

MR, MALONE: May it please the Cormission, Ross Malone for |

Gulf, Thers are two things that I would like tc point out at the

DeEarnLEY - MEIER & Asgsoo s oz i




H
i

: 2%

——— s St s e e

%oﬁg;;t cha; it aeexs ;§A¢; ;Aﬁuld be borne in nind in conside-a-
?tion of the problem that here faces the Commission,

The first is that we are here on a renearing of the order of
the Commission which made applicable tha statewide 40 acre spacing
rules under which substantially all the cil of New Mexico has been
developed, Now, this problser of spacing and large spacing units anﬁ
small spacing units is one that has beern troublesone ever since ‘
the industry started and will always be troutlesome, and sone com-f
prariies are referred to as wide spacers and sore as rarrow spacers.é

Gulf has been before tiis Comnission many tines urging 50 ecre space

ing, it has and undoubtedly will be before the Cormission agair

l

‘urging it, but the function of the Cormission as we view it is to
apply the standards to the particular pocls under conaideration

and. see whether as regards that pocl the most efficient developmert

Now, if we start cut with this horogeneous pool that has beenE
discussed here, that has perfect corpurication, cne well for the
entire pool as we all know would ultimately drain ana would most
efficiently and rost economically drain that poul. As we rove
‘away from that ideal condition, the spacing unit rust irevitably

get smaller and smaller. It can be assured then that when the

operators core before the Commissicn as in this pool and say that

itha spacing unit should be larger thar ths cone on which 95% of the
_—-_____————ioi1M1n—Sau_Hlxico_has—bcan—dcxalcpad,_zhaz_zhey;ucald_haxa_aﬂpocl__;___m
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%would he entitled to assure that you would get buatter performance

under & wider spacing pattern, but the evidence that has beenr
rresented by both sides shows exactly the contrary to that. It
shows a pool which ir its rock characteristics, in the hetarogeneou#
character of the sands, in the pinchouts of permeability, all or
‘those things make this a less desirable and rnot a more desiratle
ool Tor wide spacirg,

Yow, urder thosecircurstarces, with 95% of the oil of New
Mexico having been developed on LO acre spacing, 1t's a little
difficult to understand other than or the theory of wide spacing
for the sake of wide spacing, a reccrmerdation that the pocl bhe
s developed on LU acres,

Gulf has a relatively small amount of acreage irn this poel.
We don't have and won't have any production line drilling operation
geing on ocut there, but our experlence and the experience of our :
engineers fully supports the case which has been presented by Shelﬁ,
which is that wa have here a deposit of oil in sands which if not |
developed on a pretty dense spacing pattern is gcing to result in é
lot of that oil boiqg left in the ground, and that basically as 1
»we urdersvand it, is the guestion that the Cormission has before iﬁ‘

ithe question of how this reservoir can be aevelioped so uwnawv

it will be efficiently and sconomically depleted. We beliave that .

- . the evidence which has been presented here today, as does the
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{in which 0il will be laft In the ground on an 803 acre devolopmaent

evidence presented in opposition é; the bén&iﬁéion order, addév
little, if anythirg, to the testirony that <he Corrission heard at
the outset in this case. It shows again two nair sand mexbers in |
which cormunication s shown tc exist, and nobody has argued about
that, there is some corrunication in the niost favoratle parts of tﬁe
sand rembers.

I don't thirk anyhodyv would questionrn it. That is not the

i

question that makes the completion of this pool, as we feel indicades
that it should be donre or a 40 acre ard not ar 8C acre basis, If |
the Cormission were dealing only with a sirgle sand nenber such as§
exigts up there in the pilot flood aree which has the rost favorab#e
communication possible, or the rmost favorable communication that |
exists in this pool, it would be one situation. But the esvidence
shows that is not the situation that exists throughout the pocl,

and that unquestionably there are going to be not only stringers iﬁ
these lower producing horizons, but because of the lack of continuéus
permeability in the upper horizons, there is geing to be cil that '

vwould not be produced on an 80 acre patterr, We feel tlhat the ex-g

tent of the pool and the perimeter of it in which these two principal

' sand merbers are not coextensive, creates another trerandous area |

pattern.

Under those circumstances, Gulf feels that the order of the

Commission was nroper, that no reason h1as been shown for it to be |
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1vacated, ard that the Bisti Pool shculd be developed or a LU acrs
nattern as have been all other comparable pools ir Yew lexico.

I would like to add only this, that some reference has been

rade to gas-oill ratio and field rules in this hearing. As we view

it, that was not an issue on this rehe-ring. Certainly it's a mat{
%tar wwhich when the Cormission gets ready to conslder it, should be
the subject of a special hearirg, that it could be gone into, j
because I don't believe any of the cperators intended to go into

it at this time, Thank you very rach,

¥R, HALL: Hall, representing Elliott and Hall. We are
operaters in the Bisti Field, southeastern part of the field.

We wish to go on record as supporting Sunray Mid-Continent's ap-

plicatior {or termporary 20 acre spacing.

72, BUSHNELL: Amerada would like to urge the Cormission

to coneider granting of this application in light <f the apparentlﬁ
numerous anomalies existing in the nirds of the witnesses of the |
oprosition, Shell 041l Company. Amerada feels that if there is any%

doubt, and there apparertly is, as tc cartain information concerning

the Bisti Pool, that the Commisaion should corsider wider spacing |
!

1
{

unitil those apparent anomalies have been rasclved, Thank you.

i
|

MR. POATER: &r, Seth,

MR, SETH: I don't taink it is necessary to argue this thirc,

| <_
iparticularly, or rediscuss the evidence that we have all heard in

AT T NF L
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imention. IU ralates to, specifically to testiconvy of !r. Galnes

i
jof Sinclalr, I tiink it has rore or leas prevailed here in the

‘thinking ol & good many of the Applicants, !ir, Gaines teatified
?tna‘c he fait that tae compary would lave to drill avery 4C acre
glocacion on the lease that was then under discussion, or abandon
fthe lease., Again, in the staterents this afternoon thers was a
%f‘igure of two hundred wells. That contexplates the drilling

of a location regardless of whether it is economical or not. No-
bady under any sort of spacing is going to d4ri’l these locations.

That was what the proponents have beer arguing, tuzat is what

Sinalsair argued, that they would have to drill every LO acre locatiém
|

H
1

Ew.}.t.hiﬁ their lease, within this pool, That is clearliy not so.

-No one is going to have to drill uneconomical wells regardless of
what :hs zpacing is. This figure of tvo hundred wells nulviplied
§by the cost of drilling each well, that figure is based on the sar.'ee%
sort of reasoning. Again, perhaps the opponente in this case do no};
~wn 3 mgjority of the acreage in the {_a2ld, i dont'™. thirk we do. |
We would protubly like to, but we certaii*dy don't, but that again,
I don't belleve that is the basis for consideration. It is strictl:§

& master of drainage, a metter of waste tLhat is the only considcra—-i
tior. §

i
In examining the applicatvions for rehearing in this case, I

think it was apparent to all of us that there !ias been some con-
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Linclair, their counsel indicated that there were ro rules se 1
understood nim, for tnis situation, and it was tine we got sore,
well, that's not the problen, it wasn't at the original hear-
ing, we have -~fatewide rules. The situation is covered bty rules, if
is coperating properly. OShell has drilled its wells there in ac-
cordance with the rules all along, everytody has. ¥e have rules,
the situation is that the Applicants want to change the rules.
They have the burden of proof.

In the applications for rehearing, the ratter of the burden of‘
proof in the original hearing was corpletely ignored. The appli-
cants have the burden of persuading the Cornmission to change the
statewide rules, Just because there 1s some doubt created, that
'doesn 't mean the stagtewide rules should te charged. Jeveral
!
statements .3t awhlile ago said if there is sowe doubt it should
be in the other direction. That is certainly net the burden of
proof rule that has always prevailed vefcre this Commission.

The Applicant has the burden of making his case. He has to make
his case, it is not»upon the opponents to.

We feel they have failed to do that in this case. They are try~
:1ng to offer proof in crder to changes an existing rule., No reascn ;

|
ihas been shown to change the spacing. he evidence, wea ralieve, clpar- -

ly shows that the rost efficient development of thae field as a whol%

will te o 40 acre basis, That is the efficiert ard ecoriouic way

T
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The discussions coacsrning %asse lower sand uewvers are very
irportant, Mr. [iafrock testificd that tnere was virtually nothing
in the lower 3zands, it was negiigivie. o tiina that that should
be conaidersd, the content of the lower sands. we don't consider Qne
2il in the lower sands alone as a factor. It is one, but you havef
to consider ir addition the improved efficiency and drainage by
drilling a 40 acre locatior, the improved efficiency in the upper
sands. You add the incresased efficiency in the upper sands with
the oil in the very discontinuous lower sands and you clearly have?
afficient operacior in cthe leld, |

The walls will be cormercial, everybody wants to nake nmoney
in a gituation like this and to have cormercial wells within the
1imics of congervation, 2nd prevention of waste, and we thi-k that:
the 40 acre prograc will clearly do that. We don't have any pro-

|

ductien line drilling program. I dontt know gulte now how that gcﬁ
into the picture, We operate cur drilling program Just like everyé
body else doea, the other compaunies, #e tLry to ieep Lhe centractoré
busy over an extended period of time, It is better for him and it |

i

is better for u:s, The :ndependents do that, iandividuals do it, there
i

H . A i
. i3 nothing unusual about it. I don'*t think we have any wore rigs go-

-~ L]

ing than anybody else, it 18 JusSt a mavuvoe: vl planning, 2nd wre da

Just like anybody else, there is nothing unigue about kueping a

e s e s vty

» ~ 3 -
3rilline contractor busy Jor an exterdsd perisi of tirs,
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5 Y= that comnactior wa don't have aqy rroiuction line syatar.,
|

¥

t2 are no differant than anyboldy else. Tur 2o3%s are lowar, Lut it
i=s just by usirz ordinary tusiness planning i=n that sonnecticn, and
!again, cn this turder of prcef on the teaporary >rder ratter,

there seens tc be the idza that you cor gel Ly with s terpcrary
ordsr when ycu dor:*t have anough proof for a permanent order, that
it 1s sonrewhere in betwear, If you can't make a case on a psrm&nenﬁ
crder you ask for 2 tempcrary order, That agair, T dcc't believe
is th2 case, You have Lo nake vyour procf for any charge in the
rules whether it is teszporary or perrmarent, 4ind to ask for Xust a
tesperary because you ars not quite sure or vou dor't thirk the ;
proof is strong erough, you are sskirg the Cormissicr to rake &
charge in the existing rules, vou heve tc make a csse to do it rec
catter what change yvou are askirg for, ard to fall btack on a tem-
porery grument because yeu don't have & streng case &8 you would
i1ike ard don't think you have a strorg case for z perranent order,§

I don't bellieve that 18 corterpiated Zr the rules of the Cormigsion

or in erdinary or ‘udicial or adriristrative rules.

We beiisve that not orlv thet the Applicart has failed toc nmeet

the burden of proof, but that the proof Is cvervhelming that there
i ‘ _
fat a2 hm 1N amsen amardvea Pawm reanar AarsYnreant A thif waal | and
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to prevent a very real darger of waste if the spacirg is on an anvy

wider pattern. Thark yon.

MR, PCRTER: Mr. Carpbell,

i

1

1

{
e

!

SOy P U R — .- . i e e e s e s



302

MR. CAMPBELL: If the Commission please, I shall not take

%mhe time to discuss with the Commission the question of burden of

inreof except to say that I do not agree with Mr. Seth's construc-
tior of the statewide rules, but I'n satisfied that the Comriassion
here intends and will establish in this pocl what it coraiders to
be the most appropriate, rost efficient, mnst economic, the least
wasteful progran that will adequately develop this field, both in

the light of prirmary production and in the light of possible sec-
ondary production.

The Cormissionts order in the criginal case stated that there
was not proof that one well would drain &C acres. At tnis nearing.
the Applicant has undertaken, and I believe has by additional evi-
dence from additional information, additional studiss, additional
engineers for different companies, undertaken to substantiate its
position and to improve its position with regard to this particular
point, At the first hearing it was implied by the witnesses for 5
Shell that only a microlog study could really establish the ques-
tion involved in this drainage. At this hesring the geologist for
lSunrty pressrtad a fieldwide study of microlog separation in whiché
he concluded as to these exhibita, that appear on the wall, it I
seams to me at least in general, that there is cormunication and
continuity at least as to the upper two principal producing zones

in this particular field. |

That information was furtner substantiated by the witress for !

2T
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iBritish American who made the same sort of analyzis across the

i

ientire length of the field from all the coras that he had available,
{ard 1?2 corrslatsd thnse into tha marae ind ~7 »icture that we be-
ilieve exists in these principal vroducing sands.

The witness for Britisn Arerican also indicated by pressure
Edrawﬁown tests, interference tests, that there was communicatiorn.
These have been minirized by the witness for Shell today. Nonatnel;ss,
in the absence of additional production history which we cannot get%
without the pasmage of time, certainly that is the best information

i

to eatablish this particular point whether vou are dealing with 4O ?
acre spacing or 80 acre. The testimony of the Phillips®' witness ua%d
the application of the material balarce formula in whieh he r:acnad%
the conclusion that only an infinitesimal amount of additional oil E
would te recoversd by LO acre spacing than 80 acre spacing,
Finally we had the testimony of Mr, Brinkley in connection
with the operation of what we considered to be a very importent
pressure raintenarce LPG injection program, and so we think that
the testimony at this rehearing has certainly established that one §

|
well will drain 20 acres upon the basis of the information now f

available, :

The Applicants conceded in the orizinal application that ther%

e

has not been sufficient production history in this field perhaps i

‘to justify a rermanent order. This rehearing has made 1t even moreé
1 i

apparent, eéven when ¥ou consider it in the light cf the eviderce

e SIS
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offared hcfa E}_Sﬁall, Jet¥3 just look f&rwa m§m§nt at soce of thﬁ-
uncertainties that exiat in this field. Theses are sorme of the
things that I bhelisve do diffarentiate this situationr from 95% of
the peols to which }Mr Kalone referred. I agree with hinm that eachi
pocl should be considered on its owr. There have been varying
estiraves i1 the cost of wells by different corpanies, different
metheds of operatiorn, The seccnd vlace, there has heen testimony

regarding tne lack of productiorn nistory frorm these wells,
testimony regarding the prasent limited production f{rom these wellé
due to market conditions, and finally uncertainty aa to whai the 1
profluction might be in the future,

H

These things enter intu the econonidc considerations tuat the |

statutes require in the establishment of proration units, Then

there has beer the question of the gas can, tine existence of gas
wells at a structurally lower position than oil wells. Thia is a
formation or pool conditiorn which we feel reeds to ne approached w%th

extreme caution. Then there has bheen the installatior aid the

1

developrent of this pressure rmaintenance prograr, . aich up-to-date

appears to be progressing satisfactorily, even on & wide area basis

I
|
1]
i
i

We believe this should be given an opportunity to work to dctarmind

by all of the operators in the pocl how they can best invest their

monby to get the most oil out of this reservoir, and perhaps have

a little left over to invest in some other place.

The witness for Shell has testified that they have been unablé

Oh




i tCc make any determination ol vertical germea&avrisliiy ih Lils 118l
o, !
to date, They Lave no pressure or graviiy Lests in nhe lower sanu

.yt

zones, appa:‘e:‘;l;’ navre not Lestad Ctias SR LN “_:k They ave beer
1n&aole to determine flaid rovemant heosziss: toare hins been a lack

of preduction history.

All of these factors, when considerad in the light of this
very important economic factor, the possibility of eccnoric loss
from the drilling of unnecessary wells, we feel justifies & tea- §
porary order in this particular field. I have heard with scme !
interest a remark of tixe Sinclair witness and the statawvant recent{

' t
ly made by the Sun Cil Company, whethe:r ne is an attorney cr en-~ i
i gineer or both, Mr. Dutton, in aﬁy event in connection with the i
‘ establishment of BC acre proration units. I think that is a passiJ
bility that the Commission must consider, particularly in view,
in the light of the fact that Shell has apparently, since the
last hearing, and I would assume since there are soue twenty wells%
drilled gince the application for rehearing, contirued to develcp iL

their own areas upon 2 40 acre basis. We believe that there ian't

any evidence here which will run contrary to the issuance of a tem-

porary 80 acre proration unit or apacing order in this field, as

the Commission should see {it to apply.
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KR, PORTER: Mr., Wade.
MR. WADE: The Tuxas Company is an Anrlicart &n this

renearing. I would like to make a statement for The Texss Company ;

f
|

on this mattar. , i
I thiuk that there are two issues involved essentially in

this hearing. The first of which, does comunication exist in this

|
reservoir in sufficient rature to justify the driiling of one well;
|
{
on 80 acres, and would that ore well efficiently drair that 80

acres, |
The second point, I think that we need to consider, would ;
: |
that well niore econonically drain the acreage than would one well |
i
on 40. Texas Company believes that the prcponents of 8C acres have
_ j
presented data here that does justify the acceptance of btoth of f
i

these points, and we would urge the Corriissicn %o accept al grant

the 80 acre spacing for this field. ‘ i




ispacing will adequately arnd efficiently drain the pooi. u:: the

|{feasible to drill even tho cheapest Bisti well for the Jaruary

MR. PORTER: Mr. Dutton.
MR, DUTTCN: Sur i3 in the same position. If I may wmeke &
stgterart, Sur (1] Corpary, as an 8C-acre aopergtor in the Bisti ‘
Field, is seriously concerned with the Cornissiont's action in thia§
case, However, we realize that the Commission's action csznnct be f
predicated upor the alleviation of Sun's concerns, but rust enbodyg

an atter:pt to realize the dual proratior geoals of preventing waste

ard granting each operator a fair opportunity ©o recover the hydro-

carbons under his property. oSucii an atterpt nust of course de

within the statutory authority of tuas Sormissicn. |
The status upon which Surn bases 1ts reconczerndation to the
Commission is contained within Faragraph (v; of Chapter €5,

Article 3, Section 14 o the Lew lexice Stavutes, It is reguested |

that the Commission take adiinistiutive notice of this statute,

particularly the language which parentheticsally defires & Jororation

£
i
+
|
i
i
i
!
H

4

unit to be ®*,,..the area that can be e’ficisntly and ecoacricsally

drained and developed by cnie wall.,..”. Tt 1z significant that the

|
:
}
i

definition doss not read ¥wmost efficiently®. It is
cant that it reads, "can be" and not "uight be™ or "will bs if the
warket demard improves" ecoromically draiped and developed,

Ample testimony has been given that botn 4U-acre and cu-acre |

other hand testirory to date has been that it is not econormically
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~W‘Bndinat;é allowable of lO.gébb. As the raferancaa‘§£ggﬁ£éwi; COUC (el
Fn the present tense, it is subritted that tne astatutory require-
%ent that a proratior unit be an arsa that car be economically
leveloped by ona well would rot be met by a presenrt designation of
F 40-acre vroration unit,
| Sun 0il Compary is on record as being in support for 80-acre
ell spacing ard we do not now alter *his position. However, Sun
$ not merely irterested in naintaining a positior -- or for that
| hatter in merely enforcing the absclute letter of tie law -~ but

is vitally interested in not only the prevention of waste, but also

in the assurance that each operator nas a fair oppoctunity to re-

cover the hydrocarbons. Therefore, in the alternativa, Sun would
recommand that 1f the Commission sees fit bs‘asaablishfkc«acrw

i roll spacing, that they also adopt an optional 8G-acre prorstion
unit., By so doing, the Commiasion would be grarting tc those
T pperators who believe they car eventually profit from 2z i4{-~acre

development an opportunity te prove their pcint. At the same time,%

i
4

domestic cousins into what is currently a patently uneconomical | 1

khoro would be no statutory vieclation toc force such operator?!s poor

, mituation. In addition, such an order would overcome the objection

that uniforwm 80-acre spacing would result in failure to drill %»

Fertain cheice locations. Both sides might well benefit fror this
feature. As to the possible complaint that such an order would

’ result in irregular surfsace spacing, the evidence introduced by

} DEann

i




both sides indicaces that the Bisti has hardly been deposited
in quarter-quarter sections.

MR. PORTER: Arvone else?

MR, BUELL: Guy Buell for Pan Arericmn Petroleum Corpora-
tion, In the interest of savirg time, n:av we 3{imply readopt our
closing staterent that we filed by letier after the September
hearing. In that letter we supported 8C-acre units. ¥e fael that
data are even more conclusive now that th= only proper spaclng in
this field is 80-acre,

MR, PORTER: Anyone else have a statement to ake?

MR, SELIRGER: If the Commission please, 3kelly Uil
Company is ons of the applicants for the rehearing. re ragret
that we have no affirmative faciuval data to present, rainly be-
caugse we attempted to take some interference tests and uniortun-
ately we are unable to complete tinerm due to the lack of tank room.
Likewise, we had no factual data to present as an applicant in
view of the l#ﬁk of preoduction nistory frov our wells,all of
which are relatively and comparatively new wells.

At the time of the first hearing we nad in the process of
cdmpietion six producirng wells, At this time we have twelve pro-
ducing wells, and all of the twelve producirg wells are uvn alter-
nate 4O-acres or 8C-acre spacing as we know it., We have drilled

three wells ir the gas ravr since the last haaring., Tha first well

is S60 feet fror the nearest lease lires, ard our other two wells

3
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pre 2 nininum of 290 fcégjvfgzgé‘éﬁéé;qﬁ;iléugeiné';;mggénééa cap. |
ng would like to recormend to this Commission to take considera.-
tion of the BN-acre spacinc.

MR. MeCOWAN: T would like to make this one pnint. There
[re no rules on this field. It is gimply subject tu the restric-

jone of the statz gerneral rules against drilling clo=a to lease

lines, and it has a proration unit for your proration purposes.

It is a very substartisl field; it hes a rurber of wells in it,

knd it certairly is tine tne Commission took jurisdiction of it

nd issue such orders as they feel will core negrest te¢ preverting
[aste yossibly, ard we feel it zhould be whetever pregras will do
it, and not whether the LO-acre proratiorn units zhould be changed,
but an sffirmative action or the rart of the Cormission, &s stated;
Yy our engineer, we do fesl that Sirclair would have beer, and
Pven now could recover a greater arourt of oil, ard in an effort
to keep this field under control, and in view of the great !
developmenﬁ en it already, we are reccwurendiry 80-acre proration
hinits as a means of contrelling this field, at least on a tempor-

fry basis. Thank you.

MP, PORTER: Anyone else desire to maxe a statement at

!
i i
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|

¥R, STEVART: 3tandard Nil Conpany of Texss concurs with !
{

the zpplication.
!
[ _

MR. PCRTE™: Are trare zary rore siaterents? If there are

1




no other stataments to be made at this time, the hearing will

te adjourned,
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